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SCIENCE 
a ee 


Science : The word science comes from the Latin word Scientia 
which implies Knowledge. The Science as a subject has come to mean the 
systematic, consistent and excellent study of the physical world including 
everything that can be seen, observed or detected in nature by the man 
and society and the knowledge that grows out of such study. Usually 

the science is characterized by the methodologies and approaches of 
the hypothesises, postulates, assumptions, theories and laws based upon 
experimental observations and mathematical conclusions. 

The science is broadly categorized into two groups— Natural science 
and Social science. Natural science deals with nature or physical world 
while social science deals with the subjects like sociology, economics, 
olitical science, human geography etc. Here in this book we are concerned 
about natural science only. Natural science is broadly divided into : 

1. Physical science (studies concerned with non-living matter). 


2. Life science or Biological science (studies concerned with living, 
matter). 


On the macro-level physical science consists of Physics-and Chemistry 
while life science (Biology) consists of Botany and Zoology. 

The contents of the Astronomy and Computer (especially their 
elementary and fundamental concepts) are today also assumed (considered) 
to be the part of the conventional science. 

At present research and development activities in various branches 


of natural science like astrophysics, geophysics, biophysics, biochemistry, 
genetics, virology, evolution and ecology etc. are going on in earnest. 
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01. P. hysics units of Elect 
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: ;ated with those aspects of nature whj Derived 
ysics is asset indamental way in terms of the Piast can more funda 
he other words Physics is that branch of hntaty units have 
tt e od ene! mutually interact with each othe al of Force, N 
“fh matte : Tr, | its. 
nee studied in the following groups— | comes of 
I General Physics (Mechanics) | Usuall 
sty and Measurement | @ cG 
1 niga oe which is expressed in number or why | of units L. 
a is totally numerical is called quantity. Ose | —— re 
represe: . A 7 nits. 
Example: Population, Ages aunt senor weights of objects ete, | Gi F) 
Physical quantity : Quantities expressed in terms of laws of physics | Length, ? 
are called physical quantities. : system is 
Example: Mass ofan object, length, force, speed, distance, displacement, Git) 
momentum , electric current etc. These physical quantities are of two types of units 
(i) sealars (ii) vectors. 2 Second. 
(i) Scalars : Those physical quantities which have magnitude only and (iv) 
whose direction is not taken into the consideration are called scalars. | Confere 
Example : Mass, temperature, density, volume, electri | of Unit 
{ ste iP ys ctric current, work | eoneent 
(ii) Vectors : Those physical quantities which have b \ System 
aces 7 oth i | 
and direction and which are represented by the directed li maprutade | ah 
obeying the triangle law of vectors or parallelogram |, me segment (>) | Si syst 
| called vectors. gram law of vectors are | Seven 
Example : Displacement, lin @ 
me , linear mo: - 
magnetic field intensity, electric dis theo entum, angular velocity, torque, | 2S — 
A physical i i placement, current density et a 
does ig , quantity which has both magni : ( | Tr 
like a t obey vector laws of addition or oa and direction but which imet 
tee he ia Pressure, work etc prin is not a vector quantity, G 
> which are used both - Also there are certain physi 1 as— 
as a scalar, while oth as scalar and vect . in physical 
Units of preach area is treated as a oe may eceaietiraied ke : 
substanti urement : : oP" 
substantial am : To mea 
ount o} Measure an: + -_ calle 
called unit of the Cel quantity, is sditedl Ce a definite and a 
ha of this unit, the oe and when any given be standard which is as— 
'YPes of units— cess is called measure quantity is measured in the 
i me} 
() Fundamental Units ah Tt ate usually two ofa 
1) Funda; (ii) Derj . 
units which ae ental Units : If a : “rived Units ais 
each other, th used as stinidaec, ysical quantity j 
Men these units are c led these stand Saeed in terms of | coo 
al ar A 
ed Fundamans1 es 2 independent of 
Am 
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aya piety: stage of research and development the: units of 
n ee me were assumed to be Fundamental. But later the 
units of Electric Current, Temperature, Luminous Intensity and the amount 
of substance were added and thus at present there are seven Fundamental 


— Units. . 
h Derived Units : If a physical quantity is expressed in terms of two or 

can more fundamental units then these units are called Derived Units. These 
ary units nave ee anependent existence like fundamental units. The unit 
Sica] er Jia / Work, Potential Energy, Density etc. are Derived 
f nits. 


System of Units 
Usually physical quantities are measured in four systems of units. 


@ CGS System (Centimeter/Gram/Second System) : In this system. 
of units Length, Mass and Time are measured in Centimeter, Gram and 
ose Second respectively. CGS system is also called Metric or French System of 
Units. 
c (ii) FPS System (Foot / Pound /Second System) : In this system of units 
os Length, Mass and Time are measured in Foot, Pound and Second. FPS 
system is also called British System of Units. 
ie (iii) MKS System (Meter/Kilogram/Second System) : In this system 
= of units Length, Mass and Time are measured in Meter, Kilogram and 
2 Second. 
(iv) SI System (International System of Units) : In the International 
Conference of Weights and Measures held at Geneva in 1960 the SI System. 
of Units was adopted and accepted on the basis of a comprehensive 
consensus. In fact SI system is extended and modified form of the MKS 
System. 
There are Seven Fundamental Units and two Supplementary Units in 
SI system. 
Seven Fundamental Units of SI System: 
(i) Length : In SI System Length is measured in meter and is defined 


as— 
Total distance travelled by light in vacuum in 1/299792458 secis called 


1 meter. 
(ii) Mass : In SI system Mass is measured in Kilogram and is defined 


as— 
The amount of the mass of a cylindrical alloy of Platinum-Iridium 


kept at International Bureau of Weight and Measure at Severis in France is 


called 1 kilogram. 
(iii) Time : In SI system Time is measured in second and it is defined 


as— 
In the transition of two hyper fine levels of energy in the ground state 


of an atom of Cesium-133 by means of radiation between an interval of 


9192631770 time-periods is called 1 second. 
Einstein in his special Theory of Relativity used Time as fourth 


coordinate in Space-Time coordinate system. 
(iv) Electric current : In SI system Electric current is measured in 


Ampere and is defined as— 
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é ual (coils) are kept 1 meter apart throug 

tong paralll wieain much a way that it produces a y 
jtude of the electric current ig 

ca 

:In SI system Temperature is measured in mn 


v) Tempe’ a 
defined as— “4 (i iquid and v: = i 7 
ast rat) perature eed RE 
a int O} ke + ee so ceae 
which is called PS For3.s6th part is called 1 kelvin. Critical 
ae ae Intensity = In SI system luminous intensity is meas, Velocity 
vii — cy 
«is defined as . d Forc 
in Candela parte sete. 90802 Ol . light pro duces a frequen e 
Matar in a definite direction and if its intensity is 1/683 Y of | aihear Mo 
540 x1 i -nous Intensity 1s of 1 Candela. If 1 Joule att/ 
then is Lumin aes energy ;, Press 
steradian, ais solid angle, then it is called 1 watt/st SY Is — 
mitted in 1 sec within any Steradiay Work 
Se pstance : In SI system Amount of S pe orkoey 
(vii) Amount of Sul ubstance + r 
measured in Mole which is defined as— _ e is Magnetic 
If the number of molecules, atoms or ions present in any substang, 
element is 6.023107, then the required amount of the substance or ele: € Or 
is called 1 mole. a Ment Expone 
If this number of molecules, atoms or ions in any substance or ele; of 10 
is 6.023x1025, then it is also called Avogadro's Number. Thus Avo, am 1018 
Number = 6.023%107. 8adro’s 1015 
or 1 mole = Avogadro's number 1012 
Supplementary Units of SI system 10° 
There are two Supplementary Units in SI system. 10° 
(i) Radian : The plane angle made by any arc of aci 3 
, : rcle E 10 
is called 1 radian. All plane angles are measured in radian. of equal radius 10? 
(ii) Steradian : The solid i 
seeseenete aeaureen aca ae he i Fess of a sphere by the 10! 
square is equal to the radius of the sphere is pa are where the side of the Units f 
angles are measured in steradian. led 1 steradian. All the solid b @, 
‘ etwee 
Fundamental Uni 
Physical i mute 1 
Leng Quantity S.I. Units = @ 
Mass Meter aime by ligk 
Time Kilogram e R 
Electric current Second 8 i 
Temperature Ampere A all the 
Lumii Kelvi 
‘Uminous Intensity elvin Ur 
Amount of Sub: Candela 8orK 1km 
stance Mole cd A mil 
Physical Suppl mol 1NN 
Quanti Pementa . : 
Plane Angi tity e ty Units 1AL 
Solid Angles aalitls eae 
ngles Radian Symbol 
Steradian rad Pa 
Sr : 
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Some Important Derived Units 


Phy sical Quantity Definition of Quantity S.1. Units 

Aten Length Square mM 

Volume Length Cube m!’ 

Density Mass per unit Volume kgm 

Velocity Displacement per unit Time ms ! 

Force Mass = Acceleration kg ms? or 

Newton 

Ainear Momentum Mass * Velocity kg. ms! 

Pressure Force per unit Area Nm”? or Pascal 

Work or Energy Force < displacement N-m orJoule 

Magnetic Field Intensity Force N-amp! m! or 


electric current « displacement. Tesla or weber/m? 
Various Exponents of 10 


Exponent Prefix Symbol | Exponent Prefix Symbol 
of 10 of 10 

1o'* Exa E 10 Deci d 
10'* Peta P 10° Centi c 

10"? Tera 8 10°? Milli m 
10° Giga G 10° Micro u 
10° Mega M 10° Nano n 
10% Kilo k lo Pico Pp 
10° Hecto h 10-5 Femto/Fermi f 

10! Deca da aS Atto a 


Units for Astronomical distance : 
(i) Astronomical Unit (A.U.) : It is a unit of distance. It is mean distance 
between Sun and Earth. 


1A. U, = 1.495 x 10"! meter. 
(ii) Light Year : It is also a unit of distance and it is distance travelled 
by light in vacuum in one year. 
wel Light Year = 9.46 x 10'* meters. 
Gii) Par sec (Parallax Second): It is the largest unit of distance among, 
all the astronomical units of distance and 1 Par sec = 3.08x10!° meters. 


Units of Length or distance Units of Mass 
1km = 1000 m Dunce-OZ = 28.35 gm 
4 mile 1.60934 km 1 pound-Ib 1602 
1NM = 1.852 km 
1AU = 1.495«10"'m 
1LY = 9.46~10" m Ike 
= 48612 A.U. 
Par sec = 3.0810!°m 1 Quintal 
= 3.26 ly Metric ton = 1000 kg 
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General Seience \ ’ 
° Units of Area 
sts of Time = 4840 sq. 
- ati wracre = cee aay a a body 
fe : 
ee 60 min = 4046.94 sq. mete, | 4 She body 
eens yhectare = 2.5 acre Average 
ae aa 1sq-km = 100 hectare 
I week paad 1 sq. mile = 2.6 sq. km Ifa body 
<Hunar month = 28 ok = 256 hectare 
“Soon 31 days = 640 acre j)- “beastie 
1 solar month = 38 or 29 days (Feb) Units of volume ar 
seat ~ 13 lunar month 1 day Hitre = 1000 cubic em (cc) 
— 12 solar month = 0.2642 gallon 
= 365 days gallon = 3.785 lit. Speed 
j Lleapyear = 366 days ies points of a 
i ions of Physical Quantitt Electric Current et unit time i 
oan Physics Length, Mass, Time, Temp = vital and sta aoe change of 
ys d by L, M, T, O, a significant A 
are symbolically represente ed in terms of power (expone vel 
roles. All physical quantities are express nts) displacem 
of these symbols called iment soca Mass__ M. seed Thus, 
Example : Area = L x L= L’, Y = Volume 3 
1 Li Instar 
Force = mass x acceleration = M x Lr = MLT? average 'y 
a . Force = MLT 2 Meine not tum © 
Magnetic Field Intensity = current x displacement ASL: = 2 i velocity, t 
instantan 
' } 2. Motion and Force 
{ | Rest and Motion : If the position of a body changes with time, then the 
body is said to be in motion but if the position of the body does not cha: 
t ) Pi y nge Acce 
with time then it is said to be in rest. accelerat 
; ___ Distance : The total length of the path travelled by a body in any given of time, { 
time interval is called distance. In other words, distance is total length ofa bod 
i ihe initial and final Positions of the body in a particular interval converse 
ad — — taking into account the direction of the motion. This is a retardec 
Dipset ey and 8 SI. unit meter me" 
4 leas gen 
and final points (position) of oo se ratine by abody between theinitial Mat 
is called displacement and it iz co ine motion in a definite direction 
*ve, —ve or zero, and its S.I unit is oe es ihe displacement a dad hi 
Velocity : If a body going in » der ne 
sin my Y going in a ini 7 A . ; 
straight line motion changes ate abiis (fixed) direction during its Ika 
t e velocity of the body. Thus a = vi unit time, then this is called 
Scere in a fixed direction, Velocit ih a body is the rate of change of its acc 
Sand its value may be +ve _. Y 18 a vector quantity and its S.I. unit is 
Average Speed : Ave © ~ve or zero, Th 
by a bod  /v&tage speed is def; test the 
¥ upon total time elapsed. Thus efined as total distance travelled Re 
Average S — Total dj —>s that of 
Se Speed = I distance travelled 1 a 
Total time Or oA P that of 
elapsed s.<— | 
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If a body travels x distance with s eed 5 , 
and the body takes , and f, times re 5 and comes back with speed s, 


e 


Average Speed = aa = —2t_ x x 
+i x x : 
TX YX S45, o=2 2 3 
51" Sy “5, 
Ifa body covers half of the di i : 2 
ly ¢ distance with speed s, and another half with 
zy 
speed Sy then the average speed for the distance OP of the body = 22 
th+t 
prey 
=> Average Speed = Siero 
htt, 


_Sits)t sy+s, 
; a a ae [t, =#, =t (say)] 
Speed : Total distance covered by a body between the initial and final 
points of a straight line motion without any consideration of direction in 
unit time is called speed of the body. Thus speed of a body is the rate of 
change of its position. It is a scalar quantity and its S.I. unit is ms7!. 
Average Velocity : The average velocity of a body is defined as total 
displacement of the body upon total elapsed time. 
Total displacement 
Total time 
Instantaneous Velocity : If a body moves in such a way that its 
average velocity measured for a number of different time intervals does 
not turn out to be constant and the body is said to be moving with variable 
velocity, then the velocity of the body at any given instant of time is called 
instantaneous velocity and it is expressed as 


ae Ar 


Thus Average Velocity = 


Acceleration : The rate of change of velocity of the body is called 
acceleration of the body. If the velocity changes uniformly at equal interval 
of time, then acceleration is said to be uniform acceleration. If the velocity 
of a body increases with time then the body is said to be accelerated and 
conversely if velocity decreases with time then the body is said to be 
retarded or deaccelerated. Acceleration is a vector quantity and its S.1. unit 
is ms? 


Mathematically, acceleration = ao and if v= dx 


dt 
dv _d (ax) ax 
then acceleration = aR ae “ae 
If any body moves with a constant velocity then 


e =0 (as v is constant) 


Thus in uniform motion acceleration does not exist. If the body is in 
rest then obviously velocity does not exist and thus no acceleration exists. 
Relative Velocity : The relative velocity of one body with respect to 
that of another is the rate of change of displacement of one body relative to 
that of another and vice-versa. 


acceleration = 
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velocities of two bodies 4 ay, ane 


and 97 antation of the relalive peaacd of B with . SS 
ical Pres og A with respect to Bis expressed a, > changes 
jsthesy™ "ve velocity © “9-. abcae ane magnitude of 
the re ati o expressed as; Upa = PB 704 and y Ana constant) and 
= tically; these ® ibes a straight line its direction 
Mathem? «Ifa body descr ™MOtion y Thus motion 
otion cove F constant spe 
ime tO" shen, tal pri Let P anc 
« velocity PT of a body de 
fecha) ations of Motion. O is the cent 
ical Equa’ (i s= 1 If a bod 
on are : (o=urat " SS ub + Sa on the circ 
ti Soe. Toe sa 4 the-body is 
(iii) v? =u" + 2as 14+ a (ee velocity ws 
| the body in n"" second. If aboc 
here S, = distance covered By the time rei 
| we jon of motion is called ar 
ical representation 
Graphica err sent-Time Graph ! at wee Thus < 
(i) Displace! with a uniform velocity = period. Th 
} If a body seems graph is a straight line § 
then dish eure The slope or a en 5 asst 
as shown it : ides speed. Also the & 
| of the straight line as se liiee thelarger & or v 
i greater the slopes of the straig! A Thus 
| the speed. : a ce) 2 
| e Cicily in the figure straight lines OP, (ii) F 
OQ, and OR have increasing order of the speeds as 0, > 0, > 6,. initial vel 
. describe: 
(ii) Velocity-Time Graph : Y and suck 
(a) Constant Velocity or Uniform Motion : If a 4 Hex 
body moves with a constant velocity in a uniform 8 occurs. / 
motion, then Velocity-Time graph is a straight line, <P isnoace 
parallel to Time-Axis as shown in the figure. = butTiny 
Thestraight line PQrepresents uniform motion. 3 corsa 
| (b) Uniformly Accelerated Motion : If a body = oe 
| describes a uniformly accelerated motion in a Y aoe 
| straight line, then the Velocity-Time graph isa straight 4 = stan 
Baa ela in the figure. ag 3 witha 
viously, straight li nS A 
Time graph of the unto = OP represents Velocity- 2 Ti 
Two Dimensional i ‘Nail motion. $ aa 
$ Otio . cy | 
body is described jin two an 7 the motion of a So z a 
4xes or in a rectangular Corsi. Co-ordinate Time (t)—> ; 
a motion se axis, then it is called two dimensional Tk 
plesor a Motion, motion of a canonical | the gr 
"4 . dimensional motion. q uit 
alled cite Tibes its motion on a circular track 
S tangential at tetas ied In circular motion, 5 & 
STY point of the track, its directio® 
| 
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changes everywhere. This shows that as the 
magnitude of the velocity remains constant (speed 
constant) and velocity doesn’t remain const 
its direction changes) so the motion is accelerated. 
Thus motion of a body on a circular path with a 
constant speed is called Unitorm circular motion. 
Let Pand Qare any two instantaneous positions 
of a body describing a uniform circular motion with linear velocity v. Here 
O is the centre of the circular track and r is its radius. 


ant (as 


Z If a body describes an angular displacement in ¢ sec and its position 
ae on the circular track changes from P to Q then the angular velocity of 

the body is defined as angular displacement per unit time. Thus angular 
7 OQn~ 1) velocity a = : (expressed in rad /sec.) 

If a body moves on a circular track and completes one revolution, then 
the time required for it is called Time Period. The inverse of this time period 
is called angular frequency. 

Thus w = 27. 2xn Here, nis called angular frequency and T is time 
e period. Thus n = = 

Also the linear velocity (v) = Circumference of the circular track 

. Time elapsed 
eae 2ar _ (2x 2n : 
. la -( T )r =o@xr GF 7 7e= angular velocity) 

— >, Thus, linear velocity (v) = angular velocity (w) x radius (r) 
—_ (ii) Projectile Motion : If a body is projected upward with a certain 


initial velocity u making an angle 6 with horizontal direction, then the body 
describes a two dimensional motion whose path (trajectory) is parabolic 
and such a body is called projectile. 
Here a unique physical phenomenon 
occurs. As the body starts its motion there 
= is no acceleration in its horizontal direction, 


© 
but in the vertical direction there is a ¢ 
constant acceleration (acceleration due to 
—>x gravity). Thus, in the projectile motion the 
ae body describes its horizontal motion with 
’ constant velocity and its vertical motion 
with constant acceleration. 
Terms and Expressions associated with projectile motion. 
Time of Ascent (1,) : It is the time taken by a body (projectile) to reach 
the maximum height (H). It is given by 
>X el sind 
> Ca a 
nal Time of Descent (t,): It is the time taken by a body (projectile) to reach 
cal the ground at P from the maximum height (H). It is given by t, = = 
ck sind 
ce & 
aii (Here air resistance is assumed to be negligible) 


a 


Scanned by CamScanner 


ahboob.werdpress.com 


Genera 
4 i f ascent and the¢, _ 
ia 1 of the time Oo} e 
=< the sum total _ 5 
| Time of flight Dee a taken to travel the ne OP (Horizontay 
i tal tH . x Range. 
¢ descent i-€- * ed Horizontal Range ® and 2i'sin@ 
or the body © usind , vsing _ <u 
distance by taht = & 
Thus f; . ate aximum vertical distance travelleg 
Maximum Height Va hich its velocity becomes Zero at glance. It ig 
w 


by a body (projectile) at 

12 sin’ @ . 

given by H="~9¢ (R): It is the total horizontal ceo (oP) traveled 
Pactzonte pate in the total time of flight (t). a cea 

by a body (pro} 

way? sin2e ‘* | 

‘op iously range R would be maximum if sin 20 be maximum. But 

dal 


max. value of sin 20 = 1 7 
“a 26=1=sin90° = 0=45 , _ 
Th ae f srojectile eee have max. range if 0 (angle of projection) 
— wsin90°_W? ,_ wu 
= 45° and it would be Rinne res 


@ and (90° — @) then Aorizontal 


4 le of projections are 
Also if the angle of proj whatever be the initial velocity of 


range R would be the samein both cases, W 
projection, max. height attained, time of flight, etc. 
Equation of the trajectory of the projectile 
The overall equation of the trajectory of any projectile, whatever be the 
individual parameter, is given by 
2 


y = (tan 8) x— x, sec’@. = (tan @) x — ys 
2u 2(ucos@) 


Obviously, it is the equation of a parabola. That’s wh jectil 
traces out a parabolic trajectory (path) ef nr 


\WNewton’s Laws of Motion : Firstly in 1687 Sir I. 
NS . ‘saac Ni 
a great mathematician of his timé, propounded the ine Sear eee: ee 
book Principia. There are three laws of motion — a 


es in motion wh 
, there is a rela 
Tand conseq 
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(ii) To remove dirt from a coat we hit it with a stick. On being hit the 
coat comes into motion but the dirt, due to its inertia remains at rest and 
so gets detached from the coat and falls off. 

(iii) Before taking a long jump an athlete runs for a while and then 
takes a leap. By running for a while he gains inertia of motion which helps 
him take a longer jump. 

(iv) While alighting from a slowly moving train one must run for a 
short while in the direction of the moving train and then let off the train. 
When you set your foot on the ground, the lower part of your body comes 
to rest instantaneously but the upper part of the body continues to move 
in the direction of the train. Due to relative displacement you are liable to 
fall forward and hurt yourself. If you run for a short while all the parts 
of the body will be in the same state and hence there will be no relative 
displacement of the different parts of the body. 

Second Law (Law of Measurement of Force) : The rate of change of 
linear momentum (p = mv) of a body is proportional to the force applied 


and it takes place in the direction of the force. i.e] F + 
dp _, d(mv) ) t 
or, Fe Rae = edt)” =km a (here mass m is constant) 


Where, k = proportionality constant 


d 
= kma (as a= or = acceleration) 


If the proportionality constant k =1 then F = ma. 
=> Force = mass * acceleration. 


If F=ma=m de = 0, then no acceleration would be produced. 


If the acceleration of the body is zero (a = @ = 0) then the body will 


move either with a constant velocity or be in a position of rest. This implies 


that in the absence of an external force the body either moves with constant 
velocity or comes to rest. This also concludes that in the absence of an 
external force the inertia of a body is conserved. 

Third Law (Law of Action and Reaction): To every action, there is an 
equal and opposite reaction. Action and reaction act on different bodies. 
Since their lines of action are different, the resultant force is not zero. This 
is Newton's Third law of motion. 

Examples : (i) A rocket whose mass decreases continuously due to 
ejected mass in the form of gases during its forward motion. 

(ii) During firing of a bullet the gun recoils back with a great force. 

(iii) To drive water boat forward the bamboo stick is pressed into the 
land of water. 

(iv) During pulling water from the well sometimes the rope breaks and 
the man falls behind the well. 

Units of Force : The S.1. Unit of force is Newt 
Newton’s first law of motion and measured by 
motion. 


‘on. Forces are defined by 
Newton’s second law of 
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By Newton's second law F = ma. Here if m =1 kg and a= Meter / 
second’, then F = 1 N. Thus 1 Newton is the force required to produce ¥. 
acceleration of 1 ms~ in a body of mass 1 kg. : 

The CGS unit of force is Dyne and 1N = 10° dyne. 

Another unit of force is kg-wt which is also used for Gravitation 
kg-wt is the force required resulting from the acceleration of Bravity on the 
body of 1 kg mass. Thus by Newton’s second law, Force due to Bravity 
mass x acceleration due to gravity. The force of gravity acting on a body ig 
the weight of the body. 

Thus weight (W) = mg. ; 
Here the value of g (acceleration due to gravity) = 9.8 ms-2 
Thus, 1 kg.weight = 1 kg x 9.8 ms* = 9.8 kg.ms~ = 9.8 N. 


Linear Momentum and Impulse : The product of the mass of a moving 
object or body with its velocity (constant) is called Linear Momentum and 
it isa vector quantity. 

Thus momentum (p) = mass x velocity 
=> p=mov. 

The S.I. unit of the linear momentum is kg.ms~! | 

If any external force is operative on an object or a body fora very short 
Span of time, then the product of this external force and the time is called 
Impulse and the force is called Impulsive Force. 

Thus Impulse (J) = Force x time interval 


=> J=F.at= ara ap 


= J=Ap=change in linear momentum. 
Thus impulse is also defined as change i 
the body for a short span of time. 
The S.I. Uni 
kg.ms" 


i rtability. 
(iii) To hit nail in depth, a heavy hammer is used. 
Law of conservation of linear momentum 
The linear momentum co; 


_ forces, the algebraic sum of the linear 


system in any direction remaii 
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fired with a velocity say », it gains a certai 

n » tain velocity, say V and by the 
conservation law the cannon must also acquire ivalometrelouiey th the 
opposite direction so that the algebraic sum of the momenta becomes zero. 


If m and M be the masses of shot and cann: i 
(ireariniorien tur on, then by conservation law of 


mv+MV=0 or, V=——7_ 
M 


—ve sign indicates that V must be necessaril i i ; 
v Oj site to v. This velocit 
of the cannon is called the velocity of recoil, FS te 


(ii) In the Process of collisions, elastic or inelastic the total linear 
momentum before collision is equal to the total linear momentum after 


collision. Thus, total linear momentum of the system of colliding particles 
is conserved. 


___ lfm, and m, the two masses of colliding particles, u, and u, are the 
velocities of the respective particles before collision and v, and 2, are the 
velocities of the particles after collision. 

Then by the law of conservation of linear momentum 


Total linear momenta before collision = my, uy + my Uy 
Total linear momenta after collision = m, v,+ Mm V2 


Thus m, u, + m, u,= m,v,+ mv, 


Elastic and Inelastic collision : When two particles or bodies directly 
strike (collide) in such a way that the total kinetic energy and the total 
linear momentum of the colliding particles during the collisions remain 
constant (conserved) then itis called elastic collision. If the relative velocity 
of separation and approach is equal for the two colliding particles, then 
the collision is said to be perfectly elastic and the particles of equal masses 
mutually exchange their velocities to each other after the collision. 

But when two particles or bodies collide in such a way that the total 
linear momenta of the colliding particles or bodies remain constant or 
conserved but the total kinetic energy of the colliding particles system is 
not constant (conserved) then it is called inelastic collision. 


Rocket Motion (A system of variable mass): The basic principle on 
which Rocket motion occurs or a Rocket is propelled is the Newton’s third 
Jaw of motionand the Jaw of conservation of linear momentum. 

A typical example of variable mass system is that of a rocket motion 

from which hot gases keep on escaping, thereby continuously decreasing 
its mass. A rocket may use either a liquid or a solid fuel. In the former 
case the fuel (like liquid H, or liquid paraffin) and a suitable oxidizer (like 
0, H,0, or HNO, ), stored up in separate chamber are injected into a 
combustion chamber where the fuel is burnt. In the latter case, the fuel 
itself carries its own oxidizer and hence a separate chamber is not needed. 
In both cases large quantity of the heat of combustion is produced, which 
largely raises the internal pressure and temperature of the chamber and 
burnt up gases (like CO, steam etc) are pumped out from an orifice at the 
back or the tail end of the rocket in the form of a high velocity stream 
called the jet. Consequently the rocket is propelled forward (opposite to 
the direction of the jet). Here the momentum lost by the jet of the fuel gases 
must be equal to the momentum gained by the rocket. 
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inati £ a number of rockets either 
is avant or with the rear 
i cket is just a combina other ae 
Amultistage rocket is just 2 oe the three types, the first stage 
‘ozzle of the other. In tf the last stage is | deviate 
ket is used first and hace fuel is all 
ae iscarded, wit 
i done its ep, it gets detached eae ‘ i the 
id ine over the task of producing ie 
second stage i thine stage 
nthe ane t each stage by the same 
too, in turn is detache Se ai a h 
sumption and thrust 
para bapa oe OEP sae rocket. The fuel con: Pp 
a unt as 1 i ae 
for the first stage are about 100 times m 


i rrie 
fuel stock carried by it about 60 times that ical Se  aneeeeiae 
(Single Stage) can attain hemical fuels, cdoling 

toe 8 ipnitations of conventional che! z sep 
Berets hoe ‘sin le stage rocket is incapable to pu: — ate lites 
Bathe orate ome bg through the earth’s gravitation = oe us a 
Ries motets designed and fabricated to enhance and. achieve a 
or velocity. , 
ig pean weight of a body in a lift or elevator. 


| Lift or Elevator 


is the larg 
and the lig 
burnt up an 


coming downwards 
. (Decreasing 
A (Increasing, Zz Apparent 


<7 Apparent Shi ee 


The lift or elevator is a simple machine installed in various multiplexes 
through which people are transported in multi storied buildings for the 
business and other officials purposes. 

If M be the mass of a man elevated on the lift and F be the apparent 
weight of the man, then for the lift going upwards : 
F-—Mg=Ma 

= F=Mg+Ma =M(a+g) [larger wt.] 

Here a = acceleration of the lift by which it goes up or down and 
8 = acceleration due to gravity 

Now for the lift coming downwards F + Mg = Ma 

=> F=M (a~g) (Lesser wt.) 


going upwards 


| Lift or Elevator 


(i) Gravitational Force 
(iii) Electromagnetic Force 
(i) Gravitational Force : E i 

Pa Sh ap a. very body in our universe interacts 


; is ae oe 
of such interactions are due to th alled Gravitation and the occurrence 


le individual 


(ii) Weak Force 
(iv) Nuclear Force 
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and considerable in all celestial bodies. Since the value of Gravitational 
Pa onstant (( G) measured in Torsion balanceby Cavendish was very smallonly 
6.67 x 10-'' Nm’*.kg~, gravitational force for smaller bodies is negligible 
and can not be realized. 

Gi Weak Force : The concept of weak force came into existence firstly 

in Yukawa’s meson theory when explanation of B — decay was propounded. 
In the atomic nucleus, electron emission (f — particle decay) takes place 
spontaneously during the conversion of neutron into a proton by ejecting 
a mmeson. This x meson decays almost instantly into an electron (e) and 
an anti neutrino (¥). 

Thus; 1 (neutron) — p (proton) + x! (m—-meson) > Pp (proton) + & 
(electron) B-decay + V (anti neutrino) 

Here neutron is converted into proton by the exchange of m—meson and 
consequently interaction between electron (B-decay) and antineutrino is 
due to weak interaction. 

(iii) Electromagnetic Force : Electromagnetic force operates on all 
charged particles and provides atomic and molecular binding forces. Thus 
electromagnetic interactions are charge-dependent (attractive as well as 
repulsive). 

The electric and magnetic forces compose the electromagnetic force 


which acts by means of photon or quanta. If both (iegeega vue 
forces exist, then it is called Lorentz’s force given by \F = qE + quB sin\ 
Where, q = Charge of the particle 7 ic 
E = Electric field si gas denege 
v = Velocity of the charged particle 
B = Magnetic field intensity 
@ = Angle between velocity and magnetic field 
(iv) Nuclear Force (Strong Force): Among all the forces found in nature, 


nuclear force is the strongest force which basically exists_within atomic 
SS 
roton—neutron, and neutron—neutron 


riucleus between proton-proton, p! 
within the range up to 10- > meter. Experimental evidences of the nuclear 


Physics observe that nuclear forces are primarily attractive, non-electrical, 
non-gravitational (not central forces), extremely strong but spin dependent 
and the magnitude of the force is same for proton-proton, proton-neutron 
and neutron-neutron. Explanation of the nuclear forces was given in detail 
by Yukawa’s Menson’s theory. Some scientists also assume that the nuclear 
forces originate through the mutual interaction of two quarks. 


Comparison among four types of Interactions : 


Interaction Relative Carrier particle Characteristic 
magnitude Time 

Nuclear (strong) 1 3 —-meson 10sec 

interaction 

Electromagnetic 103 photon 10sec 

interaction 

Weak interaction 10!4 Intermediate Bosons 107!°sec 

Gravitational 10°” Graviton 10sec 
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with ball-be 
o or more forces operate in su from comin 
ona body fe towards any force, then the fo sliding frict 
unbalanced F ject) starts 0M d force. Gv) tit 
y that the body (ob) led unbalance? on experience that when qa blog solid-solid 
bike on the cap It is our Seed tually comes to rest. This ™meang whereas it 
jctional Fo the floor it €* 4d this force is called frien S abantag 
hi in motion On its motion an ional 
) is set in ree retards its J @iee 
that an opposing «atonal nor elastic in nature. This force also wheels w 
force. «< neither gravitatio dy slides over another body, each (i) I 
This force is nN henever a body f 
in pair. Actually, WneD™™ sch other along the surfaces of contag pissaval 
eos exerts a frictional yee acts in a direction opposite to its Motion, @ 1 
ctl fc a iction acti ‘| 
The frictional eee body increases, the force of friction acting on it also a 
As the motio’ ; } o 
i . #6 di -oportional to its normal reaction (R), 7 
wal 95 force of friction (F,) is directly prop’ machin 
F R or, F,=pR= png: z Seats distorts 
ai a lis eae and called coefficient of friction. e 
where, 1 is'@ : on KR 4 
m = mass of the sliding body Frictional Direction path e| 
g= acceleration due to gravity force of motion pe 
f frictional forces ee) 
Types of frictional : Fe oor 
(i) Static frictional force a — 
(ii) Kinetic or sliding frictional force = oe | 
(iii) Rolling frictional force ; ‘ ving : 2 pee 
(i) Static frictional force : If a body kept on any surface tries to move hast 


by any force applied on it but doesn’t move, then the force operative within 
the surfaces of both is called static force of friction which is equal to the 
applied force but in opposite direction. 

i) Kinetic or sliding frictional force : 
sliding or moving uniformly, 
both is called kinetic or slidin; 

(ii) Rolling Frictional 


] 


If a body on any surface is 


then the force acting within the surfaces of 
g frictional force, 


force : If a 


body rolls on another body (or io 
surface), then f A ie y ys oa 
ened ait orce acting within the surfaces of both is called rolling oF 
Stati ict ie 
force of ao on asin a sliding force of friction > Rolling 3 
Kinetic and rolling frictio’ H,. Here; Hy Wand HU, are called coeff. of static, m 
ats le M 
ate of frictional forces tk 
i) The frictional fo, 
nos » 10Ices acting with; ; ¢ 
; ‘ depend on their contact on a the two surfaces of the bodies do 4 
aces, Tater they depend upon the nature of | 
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the static force of friction is t 
‘on is the least or the smallest. 


To reduce friction between t 
: fen WO rubbj 

alled lubricant is used which is gene: 5 8 suitable oi] 
il or 


© largest and the rr Ming force © 
he ij, fe of 


(iii) 


se ca 
reat faces. This ens: all 
f surtaces. This ensures smooth f ean intro 
su th functioni ite between the 
rent parts of a 
- The lubricant 


eae Ue Prevents them 
aiding friction and that is why force of friction, dimini converted into 
(iv) It nares observed that force of friction betwen te too. 
«olid-solid is the largest while in liquid-liquid it is net oe oes Of the 
whereas it is least in solid-gas surfaces, less than the former 


dvantages 


(i) If the force of friction doesn’t exist on the 7 
wheels will start to slip and would ultimately tan where vehicles run, 
(ii) Due to the forces of friction man stands and moves. 
Disadvantages 
(i) Due to the forces of friction, energy is lost too much in machi 
and tools and ultimately the machines are damaged. achines 
(ii) Due to _ niece friction the inner components (parts) of 
machines generate tremendous amount of heat (thermal energy) which 
distorts the machines. 
Centripetal Force (Real Force) : When a body moves on a circular 
path of radius r with uniform speed v, then an acceleration of magnitude 
2?/r acts towards the radius and it is called Centripetal acceleration (Centre i 
Seeking) or radial acceleration. But by Newton’s second law of motion, this 
acceleration is produced by a corresponding force (every accelerated body 
has a force) called Centripetal Force directed inwardly towards the radius 
je. in the direction of acceleration. Thus a body of mass m moving with a 
constant speed v (uniform circular motion) on a circular path of radius r 
has a magnitude of the centripetal force. 3 


But F = mass ~ acceleration 


2 2.2: 
_ ine mM OT _ wy (v= 0r) 


where, w = angular velocity of the body. Y , 

Thus centripetal force is a real force acting on the body ‘Sette 
to maintain a circular motion or to remain on a circular track. Without i 
circular motion is not possible. , 

F i ; r 

The centripetal acceleration always acts radially inwards, while 
velocity (linear) acts tangentially outwards. ; bathe a die 

Thus the centripetal acceleration and aca! age 2 tat 
bodydescribing a circular motion are amen ee fo ceacean at 
throughout the motion. Also at each and pepe ee Cerertily 
centripetal acceleration (radially inward) and its 
outward) change regularly. 
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= [centripetal acel. 
(ay? = (a? 
entripetal force is not different from other ordin; 
1 forces, Frictional forces, Electrostatical Columbi, 
but it is simply a way of describing the behaviour of a fe 
he maintenance of the circular motion. rce 
Examples : (i) In the planetary motions of sun and planets and i 
and satellites (both natural and anna He 
e 


the orbital motions of planets 
Centripetal forces are counterbalanced by Gravitational forces. 


2 
Thus; a = GM =mo"R (. v=@R) 


(ii) The centripetal force is necessaril 

ly equal to the for icti 
the wheels of the vehicle acting 01 An etomisl 
oe, ig on the contact surfaces at the overturning 


=> a= 
The nature of the ¢ 
forces like Gravitationa 


forces etc, 
responsible for t 


me 
Thus; —- =F = umg 
where i = coeff. of friction. 


(iii) An orbitin; 
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“Example : (i) If a man is travelling in a car in a straight line path and 
the car suddenly turns right, then the man realises a severe shock (push) 
towards the left. This happens because as the car turns, a centripetal force 
around the radius of curvature of the path is generated which is counter- 
balanced by the force of friction of the wheels of the car. But this centripetal 
force is not balanced by the man, so a shock is felt by the man which comes 
through the virtue of inertia. This is the required centrifugal force which 
acts outwardly. 

(ii) The person sitting in a merry-go-round realises an outer push 
tangentially due to the appearance of a centrifugal force. 

In the study of any physical phenomenon, the position of a system or 
body is made to be fixed and the distances of other bodies are measured 
called reference frames. It is of two types (i) Inertial (Non-accelerating) 
and (ii) Non-inertial (accelerating). 

Inertial frames are those in which inertia of any body remains 
conserved. Thus this frame is either in rest or in a uniform motion in a 
straight line i.e. no force, no acceleration concept exists. 

But if the force or the acceleration exists in a particular frame it is 
called non-inertial. Newton's laws of motion are applicable only in inertial 
frame of reference. Bia 


Application 
Centrifuge : A device by means of which light particles and heavy 
particles are separated to each other. 
(i) Cream Separator : In a cream separator, a vessel containing milk 
is rotated fast. Being lighter the cream collects in a cylindrical layer around 
the axis, whence it is drawn off and the skimmed milk is drained through 
an outlet fitted on the wall of the vessel. The particles, whose density is less 
than that of the liquid, are driven towards the axis of rotation and those 
whose density is greater than that of the liquid are driven away from the 
axis. Cream is lighter than milk, so it is separated from milk and collected 
at the axis. 

(ii) The Centrifugal Drier : In laundries wet clothes are dried by 
packing them in a cylindrical vessel with perforated walls which rotated 
with a very high speed. Water particles stick to the cloths with a certain 
force which is called adhesive force. The water particles are not sufficient 
to keep them moving uniformly in a circle. 

Torque or Moment of a force : The 
turning effect of a force about a point or a line 
is called the moment of force about that point 

or line which is called the axis of rotation. The 
turning effect of a force is dependent on the 
magnitude of the force and the perpendicular / 
distance of its line of action from the axis of Fs 
rotation. 
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m the body either in clockwie. 
ie OF tends ection of the moment of force ig Pi 
peat is turns or tends to turn the body, Geney, 
hich the fo dered as a positive (+ve) gira tly | 


con is consi 
wise direction i er magnitude of the force, there Be x 
. F " st 
fect and its moment Ooo ard ie none effect is carried 
a for a larget momentior ton : Perpendicular Th 
able ‘ 
. axis of rotation. 
distance from the ie force is defined as the product of the force Nd the ss 
The moment O} nce from the axis of rotation. ; a 
perpendicular distal tof force = Force * its perpendicular distan, 
Thus, momen from the axis of rotation, eo | 
is ma 
7 > The moment of the force or torque there 
@=7 « F =rFsino Y 
i] 
= Fr sin@ inde 
oO, where; 
@=angle between the force and th Bie 
position vector. ig 
The moment of a force or Torque is a vector ist 
quantity and its I. unit is Nm 162 
Examples : (i) For the equal forces as far as 
larger distance from the hinges of any door it will 
j be needed to apply some more moment of force and 
correspondingly the tendency of more turning will be ie 
appeared. That’s why handles are installed and fixed 
at a /arger distance from the hinges of the door. 
_ (ii) The handle of a quern is kept distant from 
its pivot because through a smaller force (effort) the el 
handle can be easily turned out (rotated). 
(iii) Hand pumps of water have larger handles. n 


Couple : Two equal and o 
as the product of the force an 
j Thus; 


Pposite forces form a co’ iti i 
Capen uple and it is defined 


couple = force x couple arm : 


'! The Simple hice To open the water-pump etc. 
na convenient Mes operate on the principle of 


Scanned by CamScanner 


PF oursmahboob.wordpress.com 


Physics 
21 


ulley, Inclined Planes and 


another point weight is carried out. The Le 

aw Jack are the examples of Simple Nie P 

4 " cae achines. 

Machines are equipments through whi h 

carried by applying a lesser force, more heavy objects are 
The efficiency of machine is Siven by. 

= _Work done by the machine 

nput energy provided by the na; ™* 10! 

The efficiency of any machine can nce fe 3 ean . 

Yo. 


Efficiency of a machine = 


Lever : Lever is a simple machine i i 
a e in wh 
sgueiete Uh PR eSieat ervey PAE ain straight or an inclined rod 
there are three points namely — Fulcrum Eioaaniaece ne 
a nd Load. 
Examples : Tongs, Nut Cracker, Scissors ete 
Fulcrum : The fixed point about whi ; 
4 p ich the 

cde eae Ee, h the rod of the lever moves 

Effort : To use (operate) lever the force applied externally is called 
Ettort. . 
Load : The weight carried by the lever is called Load. 


- ieee’ ar Carp eae physical principle on which a lever operates 
is thal P ort and effort-arm is equal to the product of the 
load and load-arm. 

Thus; Fffort x Effort-arm = Load x Load-arm 

Mechanical Advantage of Lever : The ratio of the load carried by the 
lever to the effort applied is called the mechanical advantage of the lever. 

Thus mechanical advantage = [bad On weisbt(W) 
Effort (E) 

Types of Levers : On the basis of the relative positions of fulcrum, 
effort and load there are three types of Lever. 

(i) First Type of Lever : In this type of lever the Fulcrum (F) is at 


midway between Effort (E) and Load or Weight (W). 
Load or weight (W) 


Mechanical advantage = —Effort(E) 
AE __ Effort arm 
BF Load arm 


Example : Scissors, Brakes of a bicycle, balance etc. 


In this type of lever the load (W) is at 


(ii) Second Type of Lever : 
midway between the fulcrum (E) and the Effort (E). 
Load(W) _ AF _ Effort arm 


Mechanical advantage = Effort (E) BF 


Load arm 
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Such levers 
AF > BE 


Example : Nut cracker, Lemon Squeezer, movable door on hinges, 
tobaco cutting machines ete. 


Provide more than one mechanical advantages since 


Gii) Third Type of Lever : In this type of lever the Effort (E) is located 
at midway between the Fulcrum (F) and the Load or Weight (W). 
Mechani — Load (W) _ AF _ Effortarm 
pai poventige Effort(E) BF Load arm 
de mechanical advantages of less than 1, 
ch levers are used and utilized to enhance the 


Such type of levers Provii 
since AF < BF, Su 
slow motion. 


Example : Tongs, plough of the farmers, hands of a man etc. 
E 


A 


Ww 
Centre of mass: Every physical s 
with a certain point whose motion 
whole, and wh 


ystem of particles (body) is associated 
is characterised by the system as a 


force. This is called centre of mass of the syst 


em. 


ny r+ My r+ mM 


373 F 
O 
m, > m+ m, see t m,, 


Tom ad 


Centre of Gravity : The centre of gravity of a body (s 
rigidly connected together at a point where the whole : 
or the system may be supposed to be concentrated so far as Bravity (fe dy 
of attraction due to the earth) on the constituent Particles of ¢h, b Tce 

is concerned. Also according to the principle of the | ody 

or the system is ag en awe, 
ravitation every particle of a body near or upo Ce OF the con 

3 attracted towards the centre of the earth. The vectoria Sum of 2th 


ystem of Part), 
Mass of the icles) 
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Physics 23 
attractive forces on the particles is the total force with which the body is 
attracted towards the centre of the earth. This force is called the weight of 
the body and the point of application of this force is called the centre of the 
gravity of the body or the system. 

; Fora larger body centre of gra vity and centre of mass are two different 
points but for a smaller body these two are a coincident point. 
Centre of gravity of some rigid bodies 


Bodies Position of the centre of gravity (C.G.) 


Uniform bar (rod) Mid-point of the axis passing through the 


bar or rod. 
Triangular solid body The intersection point of the medians. 
Rectangular or Square Solid The intersections points of the diagonals. 
Circular Lamina Centre of the circle. 


Conical Solid 
At rt height on the axis of the cone from 


its base. 
Hollow Cone 
ome At ied height on the axis of the cone from 
its base. 
Solid Spherical body Centre of the sphere 


Equilibrium of Bodies : When a body under the action of several 
forces neither moves in a straight line nor rotates around a point then it is 
said to be in equilibrium. 

Conditions for equilibrium : (i) The vector sum of all forces acting on 
a body along any assigned direction for translational equilibrium must be 
zero. Thus no linear motion occurs. 

(ii) The algebraic sum of moments (torques) of all the forces acting on 
a body about any assigned point or line for rotational equilibrium must 
vanish (being zero). Thus no angular acceleration must exist. 

If three forces acting on a particle as shown in the 
figure are capable of being represented in magnitude 
and direction by the three sides of a triangle taken in 
order, they (force) produce an equilibrium. 

Types of Equilibrium : There are three types of 
equilibrium (i) Stable equilibrium (ii) Unstable equilibrium (iii) Neutral 
equilibrium. 

(i) Stable equilibrium : When a body is in equilibrium in such a way 
that a slight displacement from this position produces a restoring force 
tending to return the body to the previous equilibrium, then body is said to 
be in stable equilibrium. In stable equilibrium the body possesses minimum 
potential energy. 

(ii) Unstable equilibrium : When a body is in an equilibrium in such 
a way that any displacement from this position produces a force tending 
to push the body farther from the equilibrium position, then it is said to be 
in unstable equilibrium. In this equilibrium position the body possesses 
maximum energy. 
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dy isin such a state ofequiyy, 
when ails it (body) experiences 
y from uy? eae then body is said to be in}. : 
eflecting 10" en the potential energy of the boay 


Joule (J) 
Th 


Neutral 
equilibrium 


Unstable 


: | 
Stable equilibrium 


equilibrium es ise ed eae 
are " a body is said to be in si equilibrium 
In the gravitational field a ee ee below as possible: 
when its centre of gravity (C.G.) a= ilibrium— 
Universal conditions for the stability of ae -_ 
, inimum potential ene! 
(2) eThe badly musthavedninimn ; 
(b) The vertical line through the centre of gravity (c.g.) of the body 
must pass through the base of the body. + 
Examples : (i) The tall Tower of Pisa is extremely inclined for an 
observer and it appears that it may fall down at any moment, but it never 
falls, In fact it has been surviving (existing) since centuries. The reason for 
its stability is that the vertical line passing through the centre of Stavity 
(c.g.) lies within the base of the tower. 
(ii) A double-decker bus is found to be in danger of overturning if 
more passengers are seated on the upper deck. If there are more Passengers 
on the upper deck, the c.g. of the system (bus+passenger) will be shifted 
upward and the stability of equilibrium will be reduced. 


(iii) A man carrying a bucket completely fill d of 
The man leans outward to attain an spulbdurpadinr (eee 


utwar equilibrium position. Wh 
forward the vertical line through the c.g. of dis iter Aes es 
Passes through the base of the system (space between his feet) ee 


3. Work, Power and Energy 


3 stant for i 
Pattcle takes place nr Pacts on a particle and the motion of the 


aight line in irecti 
fee the direction of the force, the work 


Thus the work (W) = F-x 


OWever a force actii 
which the arti NG On a particle 

ti May n i irection i 
the pro ab es oi Moves. Here the work cis . _aebramaelig eon 
Pa ig component of the divas y the force is defined as 


along the line of motion of the 
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abe the angle made by F with the line 


of motion of th i 
pe definition of work; W = (F cos 0) + x = particle, then 
tl ie 


F- (x cos 6) 
by oi work done by a force = force x displacement along the force. 
work is a scalar quantity and the SI unit of Work is N-m which is called 
jute value of the work will be maximum at 6 = 0° 
and minimum at 6 = 90° 
= Wax = FX 


w, 


min 


power: The power of an agent is defined as the rate at which work is 


gone: The average power delivered by an agent is the total work done by 
the agent divided by the total time interval. 


work done (W) 


; P) = 
Thus power (P) time interval (#) 


The instantaneous power of an agent is P = ay 
The SI unit of power is watt; 1 watt = Voule _ | N-m 
sec 

The power of Machines are expressed in Horse Power (H.P.) and 
1 HP. = 746 watt. 

Watt-second (Ws) - It is a unit of work. 

Watt-hour (Wh) - It is also another unit of work. 

= 1Wh= 3600 Joule. 

Kilo Watt-hour (kWh) - It is also the unit of work (energy) 
1kWh = 1000 watt hour 

= 1000 watt = 1 hr. 

1000 watt x 3600 sec 

3.6 x 10° watt sec 

= 3.6 x 10°Joule 


Thus, W, kW, MW, and H.P. etc. are the units of power; 
while Ws, Wh, kWh, etc. are the units of work (energy). 


If the force applied on a body is not constant, rather varies with 
distance, then the total work done by the force = work (W) = JF cos ® 


dx 
The work done in stretching a spring through a distance x = kx, 
where k = a spring constant. 


Energy : Energy of a body is its capacity of doing work. In 


Mechanics (General Physics) a body is capable of doing work under two 
circumstances— 


(i) When it is in motion and (ii) When it is situated (located) in a field 
or when it is strained. 


Thus two types of energy usually coexist— one due to the motion 
and the another due to the field or position. 
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motion acquires a linear vel 


pody descri K which is called kinetic energy ( 
Kinetic Em Y ity of doing orl 
a“ i then kineti, 
develop 2 ¢ ing a velocity 2%, Cenergy 
ey the body having 


body is given ~ 1, ? pe (-: p = linear momentum = mv) 
1 2 (mv) = 9m ; ar 
KE=3? 2 body is made double abet ener, Candle 
Thus, if the mass oie either tat the original es 
oe ble, w! four tim . Coal 
vill become dou! ill become : , : 
‘ ae is double, its KE. ¥ body develops a capacity io Work due tg Electri 
Potential Energy : Ifa 4 the potential energy of the body. Heat I 
its position or field, it is calle dh be the height or position of the bog, 
its r nt be the mass of the body sis operative, then potential energy of the | 
where acceleration due to gore ive ga acceleration due to gravity, 3 
; — mah. where; = 
body is given by PE. = mgt ) a target it penetrates through the target ang € Pa 
When a bullet strikes er ce offered by the target. This is the K.E. of Cae 
works against the see phe work it can do in being brought to rest, = 
the body ve “ feptin 7h td, iewotks:duesto ite pation in the field. New 
hen the body is e is obviously the same a 
Ae is obviously PE. Thus the unit of energy is obvi ly s that pie 
to tk 


work, E . J 
of Conservative and Non-Conservative forces : A force is said to be 
0) 


conservative, if the work done by it on any particle that moves between two 
sivas depends only upon these two points and not on the path followed, 
i force is non-conservative if the work done by the force on a Particle 
that moves between two points depends on the path taken between those 
points. Thus a force is said to be conservative if the work done by the force 
on a particle in a round trip is zero. A force is said to be non-conservative if 
work done by the force on a particle ina round trip is not zero. 
Examples: The Gravitational force, Electrostatical force, Adhesive and 
Cohesive forces etc. are conservative forces, Viscous force, frictional farce, 
amping force etc. are non-conservative forces. 
re — of b segtitlogen Energy : Energy may be transformed from one 
another but it can’t be created 
ny body Gi aration come or eee and the total energy of 
 “A'so whenever any energy in any form 


disappears, then the same amo 
: zs unt of energy a; « . 
is called the law of conservation of elie Eeeitsts soothe Roem: This 


Transformation of Energy 


rs) 


Equipments / Instrume; 
nts Transformat; 

Solar Cell ation of Energy 

Dynamo 4 energy into Electrical energy 

Electric Motor ae energy into Electrical energy 

1. a . 
-Microphone 6 “itical energy into Mechanical energy 
‘oun: 


id nergy into Electrical energy 
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Equipments /Instruments Transformation of Energy 
poudspeaker Electrical energy into Sound energy 
Musical Instruments Mechanical energy into Sound energy 
pulb /Tube Electrical energy into Light energy 
Heater Electrical energy into Thermal energy 
nde Chemical energy into Light energy and 
. Thermal energy 
Coal Chemical energy into Thermal energy 
Electric Cell Chemical energy into Electrical energy 
Heat Engine Thermal energy (Heat energy) into 


Mechanical energy 


4. Gravitation 


Gravitation is the weakest interaction or force among all the four types 
of interactions existing in our Universe. Each and every body interacts 
(attracts) each other by virtue of its mass. This is called Gravitation. 
Newton’s Law of Gravitation 

In our universe the force of interaction acting among any two bodies is 
directly proportional to the masses of the bodies and inversely proportional 
to the square of the distance between the bodies. 

If m,, m, be the masses of two bodies at r distance then according to ‘he 

Newton’s law of gravitation 


Fa m,,my,, Fat 


r 
= Pag 
2 
r 
where G is called Universal Gravitational Constant 
= 6.67 x 10°! Nm?kg? 

Gravity : As in Newton's law of gravitation the forces of interaction 
exist among any two bodies, but if in these two bodies one body is the 
Earth, then this gravitation is called gravity and by this force of gravity the 
Earth attracts everybody towards its centre. If a body is projected upwards 
freely, then due to the force of gravity it falls back. 

Acceleration due to gravity (g) : If a body is dropped freely and it 
executes a free falling motion, then as the body comes near the Earth's 
surface then its velocity increases and the acceleration produced is called 
acceleration due to gravity. If m be the mass of any body describing a free 
falling motion then due to the presence of force of gravity the weight of the 
body = meg. 

where g = 9.8 ms® or 32 ft s*= acceleration due to gravity (Near the 
earth’s surface) 

In SI unit ‘g’ is expressed in ms~ or N. kg™!. 
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Universal Gravitational Constant (G) 
‘on between L : 
acceleration due to gravity (8). pe a homogeneous solid sphere is ‘ 


d to 
ppose ial mass m be (located) on the surface of 


f mass m = SM mn 4 
Then the force of interaction on the body of m: = % : 
where R, = radius of the earth sites . 
Now, by Newton’s second law ch mot H 
Force = inertial mass * acceleration = M§ 
GM,m 
Thus = mg 
e 
ane de 
: we 
(Here, we assume that the inertial mass is equal to the Bravitational 
mass.) 3 
Obviously, the value of the acceleration due to gravity (¢ — 9 : 
m/s?) doesn’t depend upon the mass of the body. Thus two bodies of re 
different masses (if air resistance is to be negligible) fall freely and the a 
(both) have the same value of g near the earth’s surface. This eS 
that if two bodies of different masses, shapes and sizes are dropped in S 
vacuum from the same height, then both will reach the ground Conclad 
simultaneously. In the presence of air, the viscous diag, sea = ) 


motion (free falling) of the bodies are affected and thu: 
comes down earlier than lighter body. 


Variation in acceleration due to i 
gravity (g): At th i . 
at the sea-level the standard value of g is os /s? or 32 e -— i 


But the value of g is not const: 
‘ant and varies from pl 
‘ Place to place, 
(a) Due to the spheroidal (Oblate Spheroid) shape of ils ae 
ea 


's the heavy body 


Cnr vel 2 () 


and 


As derived above g = —_¢ and since the e te ameter is larger 
& 
2 quatorial diam. S larg 


than the polar dia t 
: meter, thy . 
hi that in the polar teers oe of g in the €quatorial region is less 
S; 8 = max. (At poles) 
= min. (At equator 
(b) Due to the axi ) 


Ifa body of mass m is 
latitude is \ then due to 
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The expression of the apparent weight is 
derived as— 
Apparent wt (mg ‘) = mg — may? r cos? i 
Thus, apparent acceleration due to gravity 
=g'=g-w?rcos*A 
But at the pole ) = 90° 
= 9g’ =g (max. at the poles) 
At the equator 4 = 0° 
= g'=g-w’r (At the equator) 
Obviously, if the earth stops to rotate then 


«@ = 0 and here g’=g 
Jott the earth’s rotation increased 17 times of the present value, then the 
weight (apparent wt.) at the equator will be zero. 
Obviously, the value of g increases on decreasing the value of angular 
velocity of the earth and vice-versa. 
(c) With distance from the Centre of the Earth : Here the graphical 
representation of the variation of g with 
distance has been displayed— ‘ oO (centre of 
The value of tthecentreofthe 8 [777-77 the earth) 
earth. It increases linearly with distance 
up to the surface of the earth and then 
decreases rapidly and again becomes 
zero at infinity. The acceleration due to m 
gis maximum on the surface of a 


r=Recosh 
w = angular velocity 
} = latitude of the place 


gravity 
the earth. 
(d) Variation 
from the earth’s surface. 
(i) The value of gd 
from the earth’s surface, 
é , 2h 
given by g°=8 (1 - a) 
e 
(ii) The value of g also decreases inc 
down to h height from the earth’s surface, 
dees Gicrspee pete oe ' h 
say it g’ which is given by g’=8{1- R 
e 


in going up from the earth’s surface and coming down 


ecreases in going up. If any body goes h height 
then the value of g decreases and say g’ which is 


oming down. If any body comes 
the value of g decreases and we 


Remark : The value of g from going up or coming down inside the 
earth decreases but decreases more in going up than in coming down. 
Applications of the variation of g 
(i) Ifa lift or an elevator goes uP with any acceleration a, then the man 
sitting in it experiences a larger weight than that of his original. 


(mg + ma) (increased wt.) 


Thus, apparent weight = 
where; m = mass of the man. 4 


Scanned by CamScanner 


[press.C 


General Science 


yr comes down with any a 4 
a lesser weight than that 
Of 


30 
jevato! 


if a lift or an el 


vi jj) Similarly, 4 5 
oie Sim sitting in it experiences his 
original. _ ma) (decreased wt.) 
‘Thus apparent weight = (mg —me 5 Thus; 
ai * rrtoranelevator moves witha constant veloaity:(no accelerati 
up or down then there is n° change in the weight 0! Tie Man. i) Now 
(iv) If during coming downward the rope of the lift or elevato, . 
broken, then a free falling motion occurs and the sitting man experien Thu: 
weight lessness. ; a Obv 
Since during free falling 4 = & the valu 
Thus apparent wt. = ma = mg depend 
=mg-mg=0 lesser v 
(v) If the value of the acceleration a of the lift or elevator during com; the san 
downward became more than g, then the sitting man on the floor of then! 7 Th 
would escape on the roof of the lift. e Lift 7.994 
As ifa >g then apparent wt. = mg — ma<0=-ve Pe 
Thus apparent wt.(-ve) physically activates the man satelli 
man comes on the roof of the lift (elevator). upwardly and 
Planets and Satellites : Planets are th i . = 
around the elliptical orbits of the nani eS podies *evolving 
bodies revolving around the planets are called i so on ihe heavenly 
planet of the sun and the moon is a i Soe ae Barth 
i tellite (natural is the 
1 planets and satellites draw their ligh' se ral) of the Earth. T 
Kawa acieners i eir light and energy from the - The 
ry of their own,, There sun because th 
Geostationa: i = are so many artificial i ee) 
ry satellites, Sputnik-I, ial satellites 1j 
have been launched in v putnik-I, Aryabhatta, Rohini s like— 
b ed in various orbi f ini and Appl ; 
satellit iti rbits of the earth. Vari ple which 
nae eae — around the Earth. Various communication 
_ Sputnik-I w as the fi: fi nt 
scientists. first artificial satellite launched in 1957 by a 
Orbi , 7 by Russi the 
bital Velocity : If a b an (T 
revolves around another b ody (say, a satellite) 
the velocit t body (say, thi 
| ; 'y of the revolution of y, the Earth) then 
| orbital velocity, n of the first body is call Z 
| Let m be the led . 
the earth mass of a, satelli é \ 
of Satellite orbiti : 4 ‘ 
velocity) and the mass M, with yj rbiting around | ‘ s 
5 ind let R, be the tadi elocity 2% (orbital ; is 
Centeipet 1B22vitational dl Oftheearth, ; s 
‘al force nec, on th S 9 i 
essary to ke le satellite % - i 
ro = : $ 
Thus GM,m mo? P the body te) 5 Miticincetd sail ; 
ane my n the circula ‘ 
(R, +h)? +h) r track (orbit.) 
¢ 
where, 
t= heigh 
ai Bt o; 
md g= accelerathre Satelit 
tation q, € from 
oe lue to tom the Earth’ 
U% = orbj _~ 0 ravi rth’s surf. 
0 ‘ Gu ty on the Earth’ rface. 
= rth’s surface. 
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Now, if =0, Then Vp will become the orbital velocity of the earth. 


& 
Thus (2) gaan = Ry AG = /RR, 
} 


Obviously from the expression of the orbital velocity of the satellite, 
the value of v, doesn’t depend upon the mass (m) of the satellite rather it 
depends on the height (1) of the satellite, and the larger the value of h the 
lesser would be the value of Vp. But satellites having various masses with 
the same orbital radius have the same orbital velocity. 


The value of orbital velocity of the earth and a geostationary satellite is 
7.99 km/sec. (approx. 8 km /sec.) 


Period of revolution of a satellite : The time required in which the 
satellite completes one rotation is called the period of revolution (T). 


- ‘ _ Perimeter of the orbit 
Thus the period of revolution (T) = Orbital velocity 


2n(R,+h)  2n(R,+h)/R+h  2n(R, +h)? 
% R,/g R,/g 

3 

2n (R, + h)? 


g 
Tee + 9=R,. | ) 
R,/g ( oe Ry+th 


Obviously, the period of revolution (T) of the satellite is independent of 
the mass of the satellite. Rather it depends on the height of the satellite from 
the surface, and the more the height (/) the larger the period of revolution 
(T). 


The period of the revolution of the earth or a geostationary satellite is 
84 minutes. 


=> 


Geostationary Satellite : A geostationary satellite is a communication 
satellite which revolves from west to east and whose period of revolution 
is 24 hrs equal to that of axial rotation of the earth (earth’s spin). Such 
satellites are stationary and are located at 36,000 km height from the earth's 
surface. Geostationary satellites (Communication Satellites) transmit 
signals across larger distances by receiving these signals from one point on 

earth’s surface and reflecting them down to the another point. In order to 
provide a stationary target for the transmitted signals, these satellites must 
remain stationary at a point above the earth. 
Utilities : (i) The electromagnetic radio-waves are reflected and 
transmitted and various programmes on the television are displayed. 
(ii) It is utilised in radio transmission and telecommunication. 


(iii) The Meteorological Department uses it in weather broadcasting 
and in earlier predictions of the floods and droughts. 
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Escape Velocity : The escape velocity is the minimum 
of a body through whi th 


ich it is Projected. It goes beyond Hoos Velogj 
pull and never comes back. 


Bravitationa 
If m be the mass of a body projected from the earth’s surf. A 
R, and mass M_, the Kinetic energy of the body must b. ean Padus 
a e ; © equal to thi 
gravitational potential energy. iS 
1.3 GM,m 
Thus; = = £ 
us; > mo, R, 
2GM is 
or v, = a where v, = escape velocity 
e 
G m, 
But g= — 
R 


e 
= v,=escape velocity = /2g R, =11.2 km/sec. ae 

This implies that if a body is thrown from the earth’s surfa i 
velocity of 11.2 km/sec, then the body will never come back to tee 
Here we observe that escape velocity of a body on the e. ; 
is 


arth’s surface 
v,= /2gR, 


Thus, if the velocity of an orbiting satellite close to the 
V2 times or 41%, then the satellite wi 


In other words, if the kinetic energy of an orbitin, 
immediately, then the satellite will 


maximum on the sun and it is 614 
H, He etc. do not escape. The 


5 
ze 
8 
ag 
a. 
=i 
g 
3 
z 
& 


5 - If any cosmonaut tries 
‘ot do it because as the glass is 
roplets. 
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Physics 33 
Kepler's Laws of Planetary Motion : Kepler gave Planet 
three laws regarding motion of the planets around the 


sun. 

(i) First law (law of elliptical orbits) : Each planet 
moves in an elliptical orbit around the sun, the 
sun being at one of the foci of the ellipse. 

(ii) Second law (laws of areas): The radius vector of any planet relative 
to the sun sweeps out equal areas in equal times, that is the real 
velocity of the radius vector of the planet is constant. 

(iii) Third law (harmonic laws): The square of the period of revolution 
of any planet around the sun is proportional to the cube of the 
semi-major axis of the elliptical orbit. i.e. T? « a°. 
where; a = semi-major axis 

Obviously, those planets which are far away from the sun have a large 

period of revolution. The planet Mercury which is nearest to the sun has 
the period of revolution of 88 days while Neptune, which is far away from 
the sun, has the period of revolution of 165 years. 
5. Properties of Matter 
Matter : Matter is the substance that occupies space and has mass and 
it is perceptible to the senses. Matter is one of the two basic components of 
the physical science in which the another component is being energy. The 
distinguishing properties of matter are gravitation and inertia. Any entity 
exhibiting these properties at rest is matter. All material bodies have mass, 
which is a measure of inertia and every material body near the earth's 
gravitational field interacts by the virtue of its mass. 
Thus two types of masses—inertial mass and gravitational mass remain 
in existence by their proportion of equality. 


The broad classification of the matter is given as below— 


Matter 
1 
Physical Classification Chemical Classification 
Pure substance Mixture 
Solid Liquid Gas 
Homogeneous Heterogeneous 
Element Compound 
Metallic Non-metallic Organic Inorganic 


The physical classification separates matter into three categories— 
Solid, liquid and gas-known as three states (phases) of matter. But today 
plasma, which appears in gaseous or ionized state is actually comes into 
existence during a thermonuclear process and which is composed of 
charged particles, is assumed to be the fourth state of matter. 
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Important characteristics of the Matter 


Solids - Elasticity 

Liquids - Pressure, Floatation, Surface Tension, Capillarity, 
Viscosity 

Gases - Atmospheric Pressure 


(A) ELASTICITY 

If a rigid body is in equilibrium under the inter-mo) 
witpaction whose " aprile depends upon the ps os bie a 
molecules, and an external force is applied, then a new internal ri the 
developed which causes a change in the Telative Spacing betwe, Tce fn 
molecules. Hence the body changes its shape or size or both and it en the 
to be deformed. When the external force is removed the new intemal ees 
brings the body to its normal or original state. The Property of the oe 
by virtue of which it recovers its original shape and size when the externas} 
force (deforming force) is removed, is called the elasticity of the bo, dy. 

A perfectly elastic body is one that recovers its original size and shape 
completely when the external force is removed. Thus a Perfectly plastic 
body is one that fully maintains its altered size and shape when the ternal 

force is removed. Actual bodies behave between these two limits. No bo, d: 
recovers completely its original size and shape after undergoing very ine 
deformations. 

A body is said to be rigid if the relative Position of its constituent 

Particles doesn’t change in equilibrium but on applying an externa] 

force a slight relative displacement takes place. In Practice no body is 

perfectly rigid. 

Elastic Limit : The maximum limit of the external force (deformin, 
force) by applying on a rigid body, elastic characteristics are maintained, 
is called elastic limit. Different elastic limits are to be found for different 
bodies. z 

Strain : When a body suffers a change in its size or shape under the 
action of external forces, it is said to be deformed and the Corresponding 


fractional change is called strain. The strain is a ratio and it has no unit, no 
dimension. 


There are three types of strain— longitudinal (linear) strain, volume 
strain and shearing (shape) strain. 


Stress : When external deforming forces act on a body internal forces 


opposing the former are developed at each section of the body. The 
magnitude of the internal forces Per unit area of the section is called stress. 
In the equilibrium state of a deformed body, the internal forces are equal 
and opposite to the external forces. Thus, stress is measured by the external 
application. The dimension of the stress is 
dyne/cm? (CGS). 


Scanned by CamScanner 


Hookesiay fuyahbodbswordpress.com 


i ‘i Peri, 35 
stress is Proportional ty strain Grae y Observeg that with 
. = a ithin elasti 
Thus, Stféss « strain, stress the str, i TL? elastic limit 


This is called Hi Strain ~ 2 Constant, (Yo ; 
O0ke’ un, 
modulus of elastic; ke’s la g's mi 


Ww. 
: of © Constant 
and it is different for thebod and de of 


Proportionality ; 
pen, ality is called 
there are three types of dea types of stain in the eter er 
Rigidity modulus. “ty Young's modula Bulk mode 
by IS ani 
(i) Young’s Modulus - 


z en ex ual 
ction then the i es an 


2 ‘SS and longi 
Material 
If L be the length an, of the body. 
increased by AL when 


dA be the CTOss-sectional 
length, then 


_ area and if its length be 
equal and ©Pposite forces F are applied along its 
Longitudinal Stress = 


F 
A 
Longitudinal Strain — AL 


EF 
Thus Young’s modulus for the material of the body Y = 


A 
AL 
L 
The unit of Young's modulus is same as that of stress N/m2(SI) or 
dyne/cm? (CGS), 


(ii) Bulk modulus : When a uniform pressure is applied all over the 
surface of a body then the volume of the body changes. The change in 
volume per unit volume of the body is called volume strain and the applied 
Pressure is called normal stress. Thus the ratio of normal stress to volume 
strain is called bulk modulus of the material of the body. 

Let V be the volume of a body and let it be diminished by an amount 
AV when the pressure on its surface increases by Ap, then 


r AV 
Normal Stress = Ap and Volume strain = 


4 
Thus Bulk-modulus for the material of the body. 


=~ 4p __VAp 
~ AV AV 
Vv 


The converse of the bulk modulus is called compressibility. The 


‘ssure 
negative sign is assigned because volume decreases when the pre: 
increases. 


i ial 
(iii) Rigidity modulus : When a body is sheared, the ratio on i ee 
Stress to shearing strain is called rigidity modulus of the ma\ 
body. 
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«on of a cube of face area 
ABCD bea section 0 
A me lower face be fixed and the up) 


b ‘al force F. Let 6 be 
be acted tie ah 1 sides have 
the angle nu 
been turned, 

then tangential stress = 
and shearing strain = 0 


a tangential fo! 
which its vertica) 


F 
A 


F 
: 5 A In 
Thus rigidity modulus of the material of the cube is (p) = 4 i 
Poisson’s ratio : When two equal and opposite forces are applieq 
to a body along a certain specific direction, the body extends along that 
direction. At the same 
time, it also contracts 
along the perpendicular 
direction. The fractional 
change in the direction 
along which the forces : 
have been applied is called longitudinal strain, while the fractional change © 
ina transverse (perpendicular) direction is called Jateral strain. d { 
The ratio of lateral strain to that of longitudinal strain is called Poisson's | ] 
ratio. It is a constant for the material of a body. ! 
If a wire of original length / and diameter D is subjected to equal and 
opposite force F along its length, then the length of it in Son 
the diameter decreases to D — AD, = ese OE Mand 
ced ss ¢ Al dir 
Now, longitudinal strain = “7 and lateral strain = ALY on 
dec 
The isson’: . . AD 
Polsson’s ratio (3) of the material of the wire is — -D_ 
Al res 
The th 1 
eoretical value of POisson’s ratio (o) 1 1 
Ho 9) lies between -1 to + $4 
wever its practical value is nev 2 P 
Oana 1 er negative and it lies between a 
w 
hi 


fo; i 

"ce applied per unit surface area 
Thus, Pressure = —Force plied | 
Obviously, 


one will be m 
surface and vice-versa. The a ior larger force and smaller area 


Pa). It is a Scalar quantity, Pressure is N/m? which is 


re 
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Pressure applied on liquids : The pressure on the liquid surface is 
experienced due to its weight exerted everywhere. Usually molecules of 
a liquid are in a random motion with different speeds in 
different directions. If a liquid is confined in a container, 
then the molecules of the liquid collide with each other 
and also with the walls of the container (vessel). Due to it 
on the walls of the container and on its bottom (per unit 
base surface) exerted pressure is applied. 


In order to evaluate the pressure exerted on any point of the liquid at 
height h of the liquid density p, the required pressure will be 


p= Force due to the wt. of the liquid 
Area of the surface upto which liquid is confined 
3 MBL Ves _ Alig = 
a 4 =pgh (. V=Ah) 


Where, V = Volume = Area x Height (Length) 
& = acceleration due to gravity. 
Thus, p=pgh 
Obviously, the liquid pressure is directly proportional to the density 
of liquid. Also the pressure exerted on the liquid doesn’t depend upon 
the shape or size of the container. 
If on the free surface of the liquid atmospheric pressure be operative 
then the total pressure exerted will be 
= Atmospheric Pressure (P) + pgh 
Some observations and conclusions regarding liquid pressure 
(i) At any point inside the liquid the pressure exerted by the liquid is 
directly proportional to its depth from the free surface. )- 
Thus, as shown in the diagram the pressure will be ina 
decreasing order for the points a, b and c. 


Thus, p,>p, >p Where, p, p, and p, are the 
respective pressures at the points a, b and c. 


(ii) At every point and in every direction the 
pressure exerted inside the liquid at rest is same. If a 
number of holes are made after filling the container 
with liquid, then the liquid will be released from every 
hole with equal pressure. 


(iii) For the same horizontal surface any liquid at 
rest exerts the same pressure at all points. 


Thus; as shown in the diagram 
Pp=PQ=Pr 


Where pp, Pg and pp are the 


npanerti atP. OandR 
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natural CO) hich states that the 


" Ww! 
Jf saci fiquid is transmitted undiminy eee | 
ee he mass SO as to age re ge ee 7 6 ; .d the 

in all dire ot sacl exposed to ee fed mass of Ties e iE 
a a es to the surface of the Jomewhere on a con ase This Taw in tae 5 
ie a small force sige eon the wall of the oe ali Brake, i ie y ® 
appear 08 ot Ee of Hydraulic Press, BY’ “OY draulig 
ee ‘ n the melting point of the solid ang i 


re 0) 
Effect of the pressur 
boiling point of the liquid. r 
On heating the solid substanc' 


then by the application of pressure 


Iphur i 34 
subst ea oineat the substance decreases, then by the applica lon, 
substanc 


ice- . Examples — joa 

i i i creases and vice-versa P ical 

of pressure its melting point de 
bismuth etc. & 


muth et point ofa liquid increases or, increasing the pressure ap 
be sac  copheric pressure the boiling Point of the water 
is 100°C but if the pressure is doubled then its boiling point becomes 125°¢. 
(©) FLOATATION 
Upthrust or Buoyant force of a liquid : When a body is wholly or 
partially immersed in a liquid at rest, the liquid exerts pressure on every 
part of the body’s surface which are in contact with the fluid. The pressure 
is larger on the parts immersed more deeply. So the thrusts exist on all 
sides in upward direction called buoyancy or buoyant force. The upthrust 
or the buoyant force acts on the centre of gravity (c.g.) of the displaced 
liquid by the body which is called centre of buoyancy. 
Archimedes’s Principle : Archimedes’s principle states that when a 
body is partially or fully immersed into a fluid at rest, the fluid exerts an 
upward force of buoyancy which is equal to the weight of the displaced 


fluid. Here the apparent weight of the body is equal to the displaced fluid. 
Fluids are those substances which iqui 
Wiis tuics. Archimedes ich can flow, the liquids and the gases 


ciple is vali iqui 
Atteativess ple is valid for both liquids and gases. 


(a) The relative density of any solid 


= Wt. of the solid in air 


~ Apparent wt. of the solid i 

; i lid 

(b) The relative density of any liquid oe 
App. wt. of the solid in the liquid 


solid in the water 


Density = —Mass _ 


Volume 
Relative density = ieee ¥ of the object 
Note ite densi is may ne Water at 
ty of water is max. at 4°c ms 
Aa . 
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y (W’) uw 
Here three cases arise. ide 


(i) If W > W’ ie. the wt. of the 
body is greater than upthrust 
then the body will sink. , 

(ii) If W = W’ ie. the wt. of the 
body is equal to the upthrust, 
then the body floats inside the 
liquid. 

(iii) IE W < W’ ite. the wt. of the 
body is less than upthrust, then 


w Ww Ww 
the body floats partially in the (i) W>W’ (i) W= W' (iii) W< W’ 
ae and the upper Part of the body remains outside from the 
quia. 


Also for a body floating Partially the ratio of the following must hold 
The density of the body 


The density of the liquid 


— Total volume of the body inside liquid 
Total volume of the body 


Application: Ifa pieceofice floats ona water surface then its 1/104 


h partof 
thetotalvolumeremainsabovethesurfaceand9 / 10" partremainssubmerged. 
Thus the densi e ice is 0.9 gm/cm%. The density of the pure water 
1g/cm? or{1000 kg /m*). Onthe principle of these applications the quantity 
of water in impure milk is measured by the Lactometer. 


The law of floatation : When an object floats inside a liquid, then the 
apparent wt. of the object is equal to the liquid displaced by the object. The 
centre of gravity (c.g.) of the object and the centre of gravity (c.g.) of the 
displaced water lie in the same vertical line. 

Thus, the wt. of the displaced liquid = Upthrust or force of 
buoyancy = Apparent wt. of the object 


Examples of Archimedes’s principle and law of floatation 


(i) The ships of iron and the boats of wood float in water but the nails 
of iron sink. The special design and shape of the ship and the boat 
through which wt. of displaced water are more than the wt. of the 
ship and boat, due to which more force of buoyancy becomes operative 
and the ships or boats float. But the wt. of the water displaced by the 
nails is less than the wt. of the nails that is why nails sink. 
(ii) Life saving belts and submarines operate on these principles. 
Meta Centre : The centre of gravity (c.g.) of the displaced liquid by a 
floating body is called centre of buoyancy. The vertical line drawn from the 
entre of buoyancy of the displaced liquid intersects the vertical line passing 
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is point of inter, 
: dy. This p 
f the bo 
-B) o 


\ 
x. it 
aettion | 
: in a stable EWUilibriy, | 61 
vity (C. is said to elite of gravity (¢, ees | The os; 
f Bravn ee body n its ce whe: 
centre off foatlé (above) tha f ice is floating, then af, el 
if i 1e 1 . . < 
tacentre hig) f water a pee in the container is the Same | Girtae 
ner (vessel) evel of the wa | nities N/ 
ofl e ste 
sng of ice, . d Note 
complete regina) jum of a floating - the wt. of the liquig = i 
c ‘ : 
s earlier (071 wilibriv’ is equa Surfi 
Me onditions of €4 floating body face urface o 
Con he wt. of the f the displaced liquid (centre | sl Dae te 
oe 7 | of the 
(0) displaced. body and the oe  achcal line. nits creating 
ii) The cg. of the t lie on the sam the translational equilibrium and energy. 
Gi yas ired for the tension 
DE on ccm avedl : the body. 
he first condition ional equilibrium of metacentre relativeto the ies 
a nd for the rotatl The position of the nt role in the stability of qT 
ilibrium : sasignifican thecg.ofthe | curtacc 
ility of equi body play: lies above i | ey 
Stabil hos (c.g.) of the When the metacentre hen the metacentre lies | ete. ai 
ioe chbetam of the Peay Je equilibrium and the body is in unstable A 
the equilibri is in stable eq’ body, then isin 
the body is in ) of the | mm 
| body, ooh entre of gravity (c.g. sae 
below the c a 
{ i m. ION 
i equilibriu (D) SURFACE sie most basic constituents of calle: 
{ ive force : ich i lecular forces 
. ‘e and Adhesi which interm: 
{ ee niga )ane pein ip these oe Ss 
{ the mat suds ive) opera’ : ‘ihasade nite size. 
5 a 's (attractive : why it nee | 
} sunt Ihe aac is larger for the seem eae hee and it is negligible \ 
} Cohesive force of cohesive forces is very #05) opeemting 
{ Putin liquids the vanes gases diffuse. The forces eng Gledetien 
{ e gases that is why 2 e calle: es. i 
j for the the maleate of two different substances = wsdl on. weiting see 
! Due ee i re ee Fora solid-liquid pair‘if | 
a tters become vi | 
ackboards by the chalk reater than the cohesive force among the | in 
2 of adhesive force is g s eforce | 
the value is li d t wet the solid but if adhesiv: | pa 
liquid molecules, then this liquid doesn eres solid | 
is less than the cohesive force of the liquid, then iqui | b 
Example : Mercury doesn’t wet glass but water wets glass. ; | te 
Surface Tension : The evidences of the experiments tell us the sur! “oe 
‘ (free surface) of a liquid behaves to Some extent like a Stretched elastic t 
membrane having a natural tendenc to contract and occupy a minimum 
Possible surface area as Permitted by the circumstances of the liquid mass. 
This Property of the liquid is called surface tension a 
by the force Per unit length of line 


N in the liquid surface acting | 
and tangentially to the surface of the liquid and 
tending to Pull the Surface apart along 


on (T) = 


the line, 


Force (F ) 
length of the 

liquids decre, 
ge. 


Thus, Surface Tensi, 


The surfac 


e 
Over th 


tension of the alll 
€ small t, 


line drawn liquid ()) 
©mperature ran, 


‘ases linearly with temperature 
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Thus, T = T, (1 - at) 

where, T, = value of the surface tension at t °C 
a = Temperature coeff. 

Surface tension is a vector quantity and its SI 


; 


f the 1: unit is N/m i.e. Nm '_—> 
liquig Note: The value of the surface tension becomes 
zero at the critical temperature. 
d (entre of Surface Energy : Every strained body possesses potential energy. Thus 
surface of a liquid behaves also like a strained system and hence the surface 
brium - of the liquid also has a potential energy which is equal to the work done in 
nd creating the surface. This energy per unit area of the surface is called surface 
2 energy. The surface energy of a liquid is numerically equal to the surface 
'tive to the tension. Thus, surface energy and surface tension both can be expressed in 
tability of Joule / meter? 
8: Of the The free surface of the liquid tries to acquire the minimum area due to 
entre lies surface tension and that’s why rain drops, liquid drops, drops of mercury 
UNstable etc. are spherical. 

Angle of contact : When a solid body in the form of a tube or a plate is 
immersed in a liquid, the surface of the liquid near the solid in general is 
curved (concave or convex). The angle between the tangents of the liquid 

Yents of surface and the solid surface at the point of contact, inside the liquid is 

r forces called the angle of contact for that pair of solid and liquid. 

> called 

ite size. 

sligible 

*Tative \ 

‘force. 

at the 

air if 

8 the Pressure Inside a Soap bubble and inside a liquid drop : The pressure 

force inside a soap bubble or a liquid drop must be in excess of the pressure 
outside the bubble or drop because without such pressure difference, a 
bubble or a drop cannot remain in a stable equilibrium. Due to surface 

face tension the bubble or drop has a tendency to contract and disappear 

Stic altogether. To balance the tendency to contract, there must be an excess of 

ita pressure inside the bubble or drop. 

ss. The excess pressure inside a soap bubble = at 

ed Where; T = Surface Tension 

Ww R = Radius of the soap bubble 

id and the excess pressure inside a liquid drop = 


Where, T = Surface Tension 
R = Radius of the liquid drop 
For a soap bubble two surfaces are taken under consideration upon which 
3 surface tension is effective, while for a liquid drop and for an air bubble 
one surface is assumed to be effective for the surface tension. 
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lal 
Some incidents anne t in water due 


. 4 GvyInt 
(WA thin little needle saree: fhe exnttace jension of tha water int 
id Detergen : 
f ibthes are thereby cleaned pen bubble can be produced as w; w) aa 
‘ lution a g) 4 
Through the soap solut 

arbi its surface ome ne 5 ace tanuiod of water 2am 

(iv)On a spray of kerosene oF Medic: ; 

and mosquitoes sink into the wate dion tension is redo vat 

(v) Hot soup is tasty (delicious) becaus a aye 

it spreads uniformly on the mouth-tongue. auato enna each 

(vi) The hairs of shaving brush stick to each other i bet 

on drawing it out from the water. lat 

(E) CAPILLARY ACTION OR CAPILLARITY F ue : 

When a long glass tube of very fine bore calle: ad 


i is dipped into a liquid, then the liquid 
Pape ll Fie tube. If he angle of contact is 
acute (less then 90°) then liquid rises and if the angle 
of contact is obtuse (more than 90°) then the liquid 
depresses. It is called capillary action or capillarity. 

Generally the liquid which wets glass rises 

upwards and the liquid which doesn’t wet glass 
depresses downwards. 
When a capillary tube is dipped into water it 
rises, while in the case of mercury it depresses. 
Let us suppose r be the radius of a capillary tube, 
T be the surface tension of the liquid and p be its | 
(liquid) density. Let if it rises or depresses h height _“———— 
or depth then the radius of the tube is givenas: Mercury depressed 


Water rised 


_ 2T cos 0 2T cos 0 
reipg. om b= “Tog where, ® = angle of contact 
Obviously; a liquid wi ' 
fee ¥? a liquid will rise the most for the least radius and vice- 


For pure water and glass 8 = 0° 
For pure mercury and glass; 6 = 135° 


; Examples of Capillarity ; 
i) Blotting paper sucks to ink 
: d 
which act like the capillary Mig ‘he small holes (Pores) of the ase 
(ii) Through the wicks of K-oil lam K. 
capillary action. Ee 
(iii) In the branches of plai 


ints and leafs the 
. Wat oe 
| transported through the capillary ation €r and nutritional salts are 


“oil rises into the wick due to 
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In the artificial satellites (in their state of weightlessness) if a capillary 
tube is dipped into water, then the water will rise upto its full height. 
(v) Just after heavy rainfall farmers plough their agriculture lands to break 


the capillaries form by the soil so that water doesn’t come upto upper 
surface and the soil remains wet (wetted). 


(F) VISCOSITY 

If the layers of a fluid (liquid or gas) slip or tend to slip on another 
layers in contact, then any two such layers exert a tangential force on 
each other. The directions of these forces are such that the relative motion 
petween the layers are opposed. This property of the fluid to oppose 
relative motion between its layers is called viscosity. The forces between 
the layers opposing the relative motion between them are called the forces 
of viscosity- Thus, viscosity may be thought to be an internal friction of the 
fluid in motion. 

Let us suppose a liquid is flowing as shown in the figure (i) and AB is 

the ground level at which the lowermost layer is at rest. 


(iv) 


Fig. (i) : Fig. (ii) : Velocity distribution curve 

As we move from the lowermost layer to upward the flow velocities of 
the liquid layers go on increasing and the uppermost layer has maximum 
velocity. Thus every lower layer has lesser velocity than consecutive upper 
layers and others. In fact every upper layer tries to drag forward every 
consecutive (adjacent) lower layer, but a lower layer tries to pull consecutive 
(adjacent) upper layer backwards. 

If a liquid flows in a cylindrical pipe or tube as shown in figure (ii) a 
velocity distribution curve is obtained which is parabolic and the velocity 
of the mid. Layer is the maximum and decreases for other adjacent layers. 

Thus, viscosity is the internal characteristics of liquids and gases 
which are produced by the cohesive forces of the molecules. When the 
liquid flows a relative motion among its various layers start due to which 
the distance among the molecules increases and it is opposed by the 
cohesive forces and thus viscosity is produced. But in gases viscosity is 
generated due to molecules transfer from one place to another. That is why, 
in the gases viscosity is less than that of the liquids. In liquids viscosity is 
also measured by their concentration. The liquids which are more dense 
(concentrated) have more viscosity. Examples - Glycerine and Honey have 
More viscosity than water. 

Due to viscosity in air the cloud particles come slowly and clouds seem 
tobe floating. 
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i osity isthe only parameter 


.d. Let a liquid be flowing 


nergy emma, 


ici isc 

Coefficient of viscosity: The eect or bee 

through which the viscosity of the fluid is: a 
from the ground Jeveland let vbethevelocity = 


of layer at a distance x from the bed and ——S ie? 

v + du be the velocity at a distance x + i. as [Saag if 
Thus, the velocity differs by dv in g0In& bg is 

through a distance dx perpendicular to it. eo 


Here, i is called velocity gradient. 
Ix 


Newton observed that the viscous force acting between any two 


; wy (a0) « 
adjacent layers of the liquid is proportional to the velocity gradient ( ) in 


the direction perpendicular to the layers and the area (A) of the layer. 

Thus, F «A ® = F=-Aa® 

where; =a proportionality constant called coeff. of viscosity. Negative 
sign indicates that the viscous force opposes the relative motion. 

The SI unit of viscosity is N.Sm~ and its C.G.S. unit is dyne. Sem™, 
However poise is another SI unit of viscosity which has been given in the 
honour of the French scientist Poiseulle. 

\diso, 1 poise = 0.1 N.Sm* 

The viscosity of the liquid falls very rapidly 

with rise in temperature. But no actual theory 


of temp. variation with viscosity has been until 
developed. 


The viscosity of a gas increases with rise in 
temperature. 


the flow 
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=e change continuously and haphazardly. Such a flow is called turbi 
. mulent flow 
+ dy and Hie of pelle heme to drive the liquid is now dissipated in 
O. Reynolds determined the value of the critical velocity v, for a liquid 
Hy as; U.= a Where, n = Coeff. of viscosity 
iny 2 = Density of the liquid 
« fapto 7 = Radius of the tube in which liquid is flowing. 
b ae in k = Reynold’s number in which liquid is flowing. 
er This is called Reynolds formula. Here k is called Reynolds number, 
its value is very high and usually it is represented on a logarithmic scale. 
Fora narrow tube the value of k is 1000. Obviously for the flow of liquids 
Batiy, of higher viscosity and lower density through narrow tubes tends to be 
e steady or orderly (streamlined) whereas that of liquids of lower viscosity 
: and higher density through broader tubes tends to be turbulent. 
rey, Principle of Continuity : If an incompressible (const. density), non- 
N the viscous, fluid flows steadily 
through a tube of non-uniform 
cross-section, then the product 
of the area of cross-section and 
the velocity of flow is same at 
every point in the tube. 
Thus, in a particular tube 
if Abe the area of its cross- 
> 7 
section and v be the velocity 
of flow of the liquid at a place 
be (point), then according to the 
as continuity principle; Av = 
"e Constant 
5S. Thereby, for two different places (points) in a tube as shown in the 
e figure, 
’ A, 2, = A, 2, 


Usually the principle of continuity is a fundamental law of fluid-flow 
and it is a special case of the general physical law of conservation of matter. 
Also we can conclude that in a steady compressible flow the velocity of 
flow varies inversely with the cross-sectional area, being larger in narrower 
parts of the tube and vice-versa. 

Bernoulli’s Theorem : This states that for all points along a streamline 
in an incompressible and non-viscous fluid flowing steadily, the sum of 
pressure energy, potential energy and kinetic energy per unit volume is 
constant. 

Thus, if p be the pressure energy per unit volume, p be the density of 

the fluid, h be the height from the ground level, then by Bernoulli's 


theorem, 
pt . pv? + pgh = constant. 
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f the fluid 
ts the pressure Of ven i¢ 
ressure of the fluid. The term Yon 


the term (p + pgit) represen’ A 
and by virtue of its velocity y i, te 


fluid is at rest, so it is called stati P 
represents the pressure of the oid 
ed dynamic pressure of the en sedi ace OXBIOEGA ing | 
i‘ equi 
Thus, Bernoulli’s theorem oF ae: 
a“ ic Pressure = | 
ic Pressure + Dynamic a ; 
In f a, panei theorem is nothing but the Jaw of conservation o¢ 
In fact, ; 
ngy for an ideal fluid. = Fe 
aa tions : (i) Venturimeter : This iybeee : eed upon 
be iad rem by which the rate of flow (speed) of the liquid (say 
prnoulli’s t 
i d through a pipe. 
oe : anal ee (device) is based upon Bernoulli’ 
11, : 
theorem which measures the rate of flow (speed) of tne gas. 
(iii) Dynamic Lift : This device operates on the principle . Bernoulli's 
theorem and in it the force acts on a body such as an air plane wing, a 
hydrofoil, a spinning ball, the spinning shot of a rifle by virtue of its motion 


Here, 


through air. 
(iv) Often in a sea if two water boats are moving parallel to each other 


and come close to each other, then the velocity of the water behind the two 
boats becomes larger than the individual relative velocities of the boat and 
consequently low pressure regions develop and the boats collide. 
' (v) If a Cyclonic storm comes, the roof of the tin foils are flown awa 
| because the pressure of the outer surface of the roof has low pressure (high 
velocity) than that of the air inside the roof in a closed room where 
change in the pressure takes place. ind 


q under gravity through a liquid (or gas), the la: 
, er of the liquid 
; with the body moves with the velocity of the body, while ie ee 
ates at the far distance from it Is at rest. Thus, the bod i 
relative motion between the layers of the liquid. This is ot Abe oni 
y the 


it is called Terminal Velocity, 
__ Stokes observed dimensional] 


ofan ini ve fo i 

sea ; TCe experie: 

and ul is the Viscosity of fe ihe mai <n ey 
density p falis freely 
and acquires a termi 
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(G) ATMOSPHERIC PRESSURE 
The gaseous layer which surrounds the earth is called atmosphere. It 

is held on the earth by the action of gravity. Atmosphere is a mechanical 

mixture of the gases namely nitrogen and oxygen andsome other inert gases. 

The pressure of these gaseous mixture of atmosphere is called atmospheric 

pressure. As gravity is the only force acting on the atmosphere, the pressure 

on the atmosphere is obviously the weight of the vertical column of air 

of unit cross-section and height equal to that of atmosphere. Firstly the 

atmospheric pressure was evaluated and measured by Von Guericke. 

Normally, the atmospheric pressure is the pressure required which is 
exerted by the column of 76 cm of Hg at 0°C and at 45° latitude near the sea. 
Thus we can also say that atmospheric pressure is the pressure equivalent 
to the wt. of the column of 76 cm of Hg for unit cross-sectional area. 
Unit of Atmospheric Pressure 
Column of lcmofHg =1.33 x 10° Pascal 
1Pascal =1Newton/meter” 
~TBar = 10° Newton/meter* 
1 Millibar = 10? Pascal 
1lttor =1 milli Hg Pressure 
= 133.8 Pascal 
More appropriately; 

Thus, the atmosphere exerts on us a pressure of 1600 kg, but we don't 
realise pressure. The osmotic pressure of the blood and mineral water of 
our body exerts an equivalent pressure that’s why we don't feel external 
pressure. At the earth’s surface (near sea level) on reaching a distance of 
110 m upwards, atm. pressure decreases by 1 cm column of Hg. 

In hilly area it is difficult to prepare food because of a fall in pressure 
on the hill and the boiling point of water correspondingly rises up. 
Consequently the latent heat of vaporisation of water decreases too and, 
that’s why the difficulties occur. The phenomenon of ink overflowing from 

the pen of a man sitting in aircraft at higher altitudes, the phenomenon of 
bleeding through the nose etc. are common interesting incidents. 

“Barometer The barometer is a device by which the atmospheric 

pressure is measured. Fortin fabricated and designed the barometer on 
the basis of Torricelli’s theorem. It measures the atmospheric pressure 
accurately and by the help of Fortin barometer weather related activities 
are predicted. When the indicator of a barometer suddenly falls, it is 
the indicative prediction of the appearance of a cyclonic storm, but if its 
indicator falls slowly then the possibility is of the coming of rain and 
if the indicator inclines upward slowly then there is a possibility of the 
appearance of a clear day. 

Due to large size and some other drawbacks, Fortin barometer was 
replaced by Aneroid barometer which is compact and convenient and in it 
no liquid is used. The frequent use of Aneroid barometer is customary to 
measure the altitude of various places. The device Altimeter operates on the 
basic principle of Aneroid barometer by which altitudes are measured. 

The Standard Atmospheric pressure is the pressure required of 76cm 
of Hg column or 760 mm of Hg column, which is équivalent to 1 atm. 
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6. Simple Harmonic Motion ation thaceepelaem 

Periodic motion and Oscillatory motion : cay Ai notion of the’estin 
equal intervals of time is called periodic mH Or the piston of an engises 
about its axis is a periodic motion. The maven? Roiifian ator ete 
the motion of a pendulum, the motion of the e! lice after which motos 
the examples of periodic motion. The interval of the motion. Tn" ex 
is repeated is called time period (T) or Lasieegered o iaton between time! 
repetition of the motion is called frequency (1). The 


period (T) and frequency (n) is n = Tr de 
i th over the same 
If a particle in periodic motion moves back and for' ver t 
Beet : z ) motion. The oscillations of a 
path, it is called an oscillatory (vibratory 3 ‘ € li 
zs e t the lattice sites of a solid, a 
simple pendulum, sonometer wire, atoms a dlicinotion 
mass attached to a spring etc. are the examples of periodic si : ; 
Simple Harmonic Motion : Simple Harmonic Motion (S.H.M.) is 
defined as motion in which acceleration is always directed towards a fixed 
point in the path of motion and is proportional to the displacement from 
that point. 
Characteristics of Simple Harmonic Oscillator 
(A) If an oscillator executing $.H.M passes through a fixed point 
Ss P 8} point 
(mean position) then ae 
(i) No acceleration exists or acceleration is zero and thereby no force 
comes into existence and no work is done. ae 
(ii) The potential energy of the oscillator is zero but the Kinetic energy 
is maximum. 


Scanned by CamScanner 


at repeats in 
of the earth 
an engine, 
om etc. are 
ch motion 
n. In 1 sec 
‘een time- 


he same 
ons of a 
solid, a 


M.) is 


a fixed 
t from 


oint 


~ yoursmahboob.wordpress-c 


Physics 


49 
Now, from eqns. (i) & (ii) 
2 


= f=; =— x. The negative si; 


5 Z ign is the indication of article's 
dt motion toward ¥ 


: the mean position. 
om SE etenG, 
dt? 
This is the eqn. of a simple harmonic oscillator in differential form. 
The solution of this eqn. is given by x =a sin (wt + 4). 
where, x =instantaneous displacement at time t. 
@ =a constant, called angular frequency. 
 =phase constant 
a =max. displacement or amplitude. 
Thus, velocity of the particle executing SHM 


aft 
eT: = aw cos (wt + ) 


ear fa 
=aw ¥1-sin” (ot +) = aw 1-5 
a 


Re 
[z-% 
= aw 4 =~ = wy /Q?_x 


a 
=> velocity =v =o Va?-x? 


Time Period and frequency of a body suspended by | 


ls = =sin(ot + | 


a vertical spring : Let L be a natural length of a massless 
spring and a block of mass m be attached to it and the 
spring be vertically suspended by a rigid support. Now, 
let the spring be slightly extended from equilibrium, then 

the time period of oscillation of the block is given by | 


T=2n ./@. Here; kis called spring constant. 
Bix cance 1_1 fk ee 
and frequency of oscillation = n = Ton a 
If the mass of the spring say m, is also taken under consideration, then 
time period of the oscillating body (block). 


If a spring of length L and spring constant k be cut (or divided by 
breaking) into two equal parts or pieces each of length L/2 and spring 
constants k, and k,,then k, = k, = 2k. 


Thus, k=— = = 
If n be the frequency of oscillation of a body of mass m attached to a 


: 1 /k 
Massless spring, then frequency of oscillation (1) = on JE 
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: i then each atta 
the spring is cut into two equal pieces 


1 
uit if i : 
; i (n’)= 42 on Vim 
De ill oscillate with frequency 
4 ‘of mass m will 0! tig 


ressed in Hertz (Hz) 
lator (w) is related 


oscillator is oral 
le harmonic osch 


In SI unit frequency of the 
‘Here angular frequency of a simp’ 


frequency of n as w = 2n, butn = 7 


Thus, = x 
where T = Time period of the ose 
The maximum displacement of th s 
the centre of oscillation (mean position) is 
oscillation. 


ade diametrically opposite the poin: 


If a smooth straight tunnel is m: median Horeca Site 


on the surface of the earth, then a body drop; 
its period of oscillation is 84.2 minutes. 


Simple pendulum and Some interesting incidents related to it: 

A simple pendulum consists of a heavy particle suspended by a 
massless inextensible and perfectly flexible string (thread). The distance 
between the point of support (O) and the particle (bob) Lipteoppp 
is called length (I) of the pendulum. An ideal simple 
pendulum defined as above can never be realised in 
practice, though in laboratories a small brass ball (bob) 
is suspended by a long thin cotton thread to construct 
a simple pendulum. The distance between the point of 

support and the centre of gravity of the bob is called the 
effective length of the pendulum. 


xxthe time period of the simple pendulum = T = Qn ji 
& 


YY! ie.on increasing the length o 
ncrease and vice-y, 


f the pendulum 
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(©) If a pendulum clock is brought insi 
: ight insid ves . 
due to the state of weightlessness inside the ental ae then 
of the clock becomes infinite (0). That’s why such doe. 2 2 = time Period 
the artificial satellites. ‘oesn’t work inside 


(Hz), 
*d to (D) In summer season the effective len; 
gth of the pendul i 
lengthened (increased length), so its time period is also Mee a 
consequently the clock becomes slow. But in winter season the effectiv 
length is contracted thus time period is decreased and the clock bec 
fast. aioe 
(E) As on the moon the value of acceleration due to gravity is g/6, 
m where g is acceleration due to gravity on the earth’s surface. Thus, the 
le period of oscillation of the pendulum clock is increased on the moon’s 
surface and so it (pendulum clock) is slowed down. 
. II. Sound (Acoustics) 


i 1. Wave Motion 
; Wave motion : A wave motion is a process of transmission of 
disturbances created somewhere in an elastic medium in all directions 
around it and along with the disturbances energy transmits. Although the 
particles of the medium only vibrate about their mean position and do not 
leave their original respective positions. 

Thus, three conditions are required for the formation of a wave— 

(i) A vibrating body called the source is necessary to create the 
disturbance. 

(ii) An elastic medium called the propagating medium through which 
the wave transmits. 

(iii) Particles of the medium which take part in the process of onward 
transmission of the disturbance by executing successive similar 
vibrations in the source about their respective mean position. 

Such wave (disturbance) progression along with energy transmission 

is called a wave-motion. 

Broadly a wave is categorized into two types— 

(i) Mechanical waves (Elastic waves) 

(ii) Non-mechanical waves (Electromagnetic waves). 

(i) Mechanical waves (Elastic waves) : Waves which propagate in 
materialistic elastic medium like solid, liquid or gas are called mechanical 
waves. There are two essential features— elasticity and inertia for the 


existence of the mechanical waves. 
Types of Mechanical waves : 
(a) Transverse mechanical wave 
(b) Longitudinal mechanical waves. 
(a) Transverse mechanical wave : If 
In an elastic medium wave propagates 
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aad articles vibrat 
(transmil jrection of the P 
its) along the perpendicular renee a 
: e is called transverse mech: get on 
then the wavs e can be gen ugh gases and aa 
Transverse mechanical wave as Pe crated Has 
iquids. But it canno' 
surfaces of the liqui 


a 

idi h nsverse W 

liquids due to lack of rigidity. The tr and trou 
form of crest (max. upwards ae 


displacement, angacent Fe 
displacement). The distance bet 


tween let 
sie er i! ium, a wi 
called wavelength and it is represented by a elastic medium, oe 
(b) Longitudinal mecha: 


i i 
pamates : a articles vibration, then the 
(transmits) along the direction of P: 
ropagates (tra) : on 
Hee is called longitudinal mechanic 


wave. ; 
.d) in all medium— 
dinal wave can be generated (produce 
Longitudina “- 
solids, liquids and gases and such wave 


nsmit through compression and 
d the density of the medium is 
rarefaction. In compression the pressure ae and the density of the medium 
maximum, while in rarefaction the pressu! in air, earthquake waves, water 
is minimum. Examples — Sound waves » a " 
waves etc. are longitudinal mechanical wav netic waves) : Waves whose 
(ii) Non-mechanical waves Cy a elastic mediurn and which 
propagation Se bys a z ectric and magnetic Abtay 
i e mutual o: 
alee each other. Such waves are called eae” 
waves (electromagnetic waves). The electromagnetic incon pe re e in 
a perpendicular direction to each electric field and magnetic field and it 
travels in vacuum with velocity of lightc=3108m/s or 3 lakh km/sec. 
Each and every electromagnetic wave travels with the same velocity i.e, 
velocity of light c. The wavelength range of various electromagnetic waves 
lie between 10-* meter to 10 meter. The examples of electromagnetic 
waves are radio waves, ultra violet rays, X-rays, y-rays, thermal radiations 
etc. 


In the early days light was also assumed to be an elastic wave and 
a hypothetical medium called ether was supposed to be its medium of 
Propagation. But later after the negative result of ether drag by Michel: 
Morely experiment, this concept was discarded (abandoned) ‘ iat 


Spectrum of electromagnetic Waves 


Electro- Inventors Wavel 
: length iliti 
ree — Pe Frequency Utilities 
Waves ioc 
X- 
mays Roentgen 10™mto —y918 Hz to 


08,, es X-rays are extensively 
10 Hz i i 
used in various surgical 


o ° 
(fou) diagnosis ike bone 
fractures, diseases of 
lungs, Kidneys ete. and 
T various industrial 
or a 


BI metey) PP oses. 
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Electro- Inventors “Wavelength Frequency 
magnetic range(m) —_ range (Hz) 
‘waves 
y-rays H.Becquerl 10*mto 10° Hz to 

10-1°m 1018 Hz 
(ems 
U/V-rays Ritter 10m to 101°Hz to 
107m 104Hz 
[hows 
\o00K\) 


Visible | Newton 


radiation 


Infra-red Hurssel 
radiation 


Shortradio Henric 
waves Hertz 


Long radio Marconi 
waves 
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3.9 x 107m to 10" Hz to 
78x107m 402 Hz 


7.8 x 107m 10!2 Hz to 
to 10° Hz 
103m 


10°mtolm 10!°Hz to 
108Hz 


Imto10‘m: 10°Hz to 


Terms related to wave motion 


Crest 
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y-rays have 
Penetrating power 
which is utilized in 
nuclear reaction and 
artificial radioactivity. 

U/V rays are used 
in producing electric 
discharge, photoelectric 
effect and in destroying 
bacteria. 


By vis visible radiation 
objects become visible 
and by the illumination 
of the visible radiation 


max. 


objects are made 
distinctive. 

1/R-radiations are 
thermal radiations 


and on which object 
these incident raise the 
temperature. These are 
utilizedin photography 
of the objects behind 
mist and fog. It is also 
used to warm patients 
in hospitals. In T.V. 
remote J/R is used. 


Short radio waves are 
used in radio, T.V. and 
Telephone etc. 


Longer radio waves are 


10*Hz used in radio and T.V. 
k——_ — —>| 
I 
Trough 
Compression _ Rarefaction 
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ig the mean 
‘ ment from 

eee dis eam is called amplitude of 


i) Amplitude : The ma 
of tocatration of the particles of the i editimsides from the equilib 


” Thus, maximum displacemen cet ear 
position is called amplitude sie is evihd . ‘bration of the particles cca 
ii) Ti iod : The time taken DY 5 eriod tT) 
ee epesere one oscillation is called fme-P aan 
medium in comp! The number of oscillatibins.execut a a by | © Patticle, 
f the Pen in one second is called frequency (n) o} Ve and in g 
o 
pressed in hertz, (Hz)- 


unit it is ex] 


Thus; 1 = 2 
(iv) Phase : The state of moti 


i i ime is called phase ©: 
given point of time is cal ast 
particle at a time means where it is and what 


that instant ? 
(v) Wavelength: The distance required to cover one complete Oscillation 


of any particle of the medium is called wavelength (A). Ina transverse wave 
the distance between two consecutive (adjacent) crests or troughs is calleg 
its wavelength (A) and in longitudinal wave it is the distance between, two 
consecutive (adjacent) compressions or rarefactions 
(vi) Wave speed : The rate of the distance travelled by the wave 
(disturbance) is called wave speed (v). 
The relation among wave speed (v), wavelength (A) and frequency (7) is 
Wave speed (v) = frequency (1) x wavelength (A). 
2. Sound Wave 


The sound wave is a longitudinal mechani i 
anical wa ich i 
(produced) by the transmission of verwhtichis Senerated 


ion of a'tparticle of the medium at a 
f thie wave. The state of motion of ; 
is its direction of motion a 


whose fre - 
audible waves whe’ lie between (20 
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Utilities : : 


(i) In medical science 
operations, in detection of tu cavi i 
radiation various neurological di teehee 


3. Speed of Sound 

For the propagation of sound wave 

a materialistic medium is needed. That’ 
in vacuum. The speed of sound is diffe 


(mechanical longitudinal wave) 
s why sound doesn't propagate 
rent in different media. Newton 
firstly theoretically observed and propounded that the speed of sound is 


dependent on elasticity (E) of medium and its density (d) as given below; 


v= /E 
“Vd 


B 
If the medium is solid then elasticity (E) = Young's modulus (y) 


then v = Jt (solid) 


Newton assumed (considered) that if sound wave Sie 
‘ough a gaseous medium, then the disturbances transfer in the form oO! 
“ompressions and rarefactions in such a way that the temperature remains 
®onstant and the process is said to be isothermal. 
Thus, elasticity (E) = Bulk's modulus (f) 
= Pressure (p) 
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ae /sec 
= v=,/% (gas)= 280m 


2 
where, p = 1.013 x 10° Nn“, 
3, 
d=1.29kg.m~- ade 
But this calculated value (289 th feces peed of sou 
the actual va’ 

imself was less than : 
re Iwas globally acceptable. sy Laplace in thy 
whic ive modification W ission of sound wave the 
Thus, - bctienth that during the nee cones Rema 

regard and he asse 


ions transfer so rapii ins constant. Thereb, 
i d rarefactions tran: remains C y 
pa Aart, but the total thermal energy 
remain constai 


ission is adiabatic 
d wave transmis: Sa 
cess of soun mais okt 
rr argrersate wettind o a S (const. temperature) a calleq 
(const. thermal 
lace's correction. - 

“Thus, elasticity (E)= Bulk’s modulus (6) =¥ P 
G molar sp. heat at constant_pressure 
C, molar sp. heat at constant volume 

Me 1.44 (for air diatomic gas) 


peed of sound by Newton 
ind (= 332 m/sec) 


where, Y= 


YP 
Thus, speed of sound = v = es 332 m/sec. 


As the speed of light in air (c) is 3 x 108 m/s (300000 km/sec) which 
is very large than the speed of sound (332 m/sec). That's why during 
lightning in the sky both light and sound originate at the same time but 
light appears earlier to the eye and sound comes later to the ear. 

Liquids are more elastic than gases but solids are the most elastic. Thus, 
speed of the sound is maximum in solids. Also speed of sound is More in 
liquids than 8ases. The speed of sound in air = 332 m/s 

in water = 1493 m/s 
and in iron = 5139 m/s 


Speeds of sound in various media 


Medium Fae of sound in Medium Speed of d 
moe soun 
io bs at orc in m/s at 0°C 
Ps aaa Water 1493 
“i (100°) rr Sea Water 1533 
Alcohol 1213 = se 
Hy lydrogen 1269 Glass 5640 
ey 1450 Aluminium 6420 
fa 
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Variation in the speed of sound 

Effect of pressure : At the same temperature the speed of sound in gas 
doesn't vary with pressure. 

Effect of temperature : The speed of sound is directly proportional to 
the square root of its absolute temperature i.e. y «_/T. 

More appropriately as speed of sound is 332 m/sec and if at 
°C speed be v, then| v, = 332 + 0.61t Obviously, for every 1°C increase in 
temperature the speed Sf sound increases by 0.61 m/sec. 

Effect of humidity : The density of dry air is more than that of moist 
air. Thus, in moist air value of the speed of sound is more than in dry ais. 
This is the reason why in rainy season the siren of the train is heard sharply 
up to a far distance than in summer season. 

Effect of the speed of the medium : If the medium is speeded up then 
the speed of sound increases in the same direction and decreases in the. 
opposite direction. 


4. Characteristics of musical sound 
Musical notes differ from each other in the respect of at least one of 
the three properties, namely- Intensity, Pitch and Quality. These three are 
called characteristics of a musical sound. Amusical sound is bound to differ 
from another musical sound in at least one of these three properties and 
hence they provide a means to distinguish one musical note from another. 
Intensity and Loudness : The intensity of a musical sound is defined 


as the rate of flow of energy per unit area of a plane perpendicular to the 
direction of wave propagation. The SI unit of intensity is Joule / sec-meter? 


or watt /meter?. 
The intensity of a simple harmonic wave is given by 


I= 2nv?2?pv. 
where; a= amplitude of the wave 
p = density of the medium 
v = frequency of the wave 
v = wave speed 
Obviously, the intensity of the musical sound is proportional to the 
square of the amplitude of the wave, the density of the medium, the 
square of the frequency of the wave, and wave speed. Apart from these the 
intensity of the musical sound varies inversely as the square distance of the 
source and varies directly to the elasticity of the medium. This intensity also 
depends on the size of the source and a larger source has larger intensity 
and vice-versa. 

In fact intensity is a special feature (characteristic) of the musical sound 
by which feeble (weak) and loud (sharp) sounds can be identified. Though 
the absolute unit of intensity is watt/m? but it has no significance and 
another arbitrary unit is bel which is expressed on the logarithmic scale 
and it is used frequently to measure the relative intensity. This unit bel was 
a nobel honour to the inventor of the telephone Graham Bel. Generally, 


aft of bel which is called decibel (db) is the most practical unit of the 


relative intensity. 


I 
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relative to second ©: 
(db). The standard intensi ty ley, 


m the logrit 


Jative intensity of first 
sed as 10 logyo 7 decibel 
2 


Thus, re 
scale is expres’ mee 
i ity is 10°7* w/m". 

ing the relative intensity 1s 
selected shea tieriets jon produced in the human ears and it , 
Loudness is +. varies from person to person althoy, 


something that is not a! Ss fi otensity is the hceal 
fe cau 

leutnes dese The unit hon which is assumed to be the 

counterpart of the decibel (db). 


Intensity (db) 


) [Source of sound Intensity (dpyr 


Source of sound 
Whisper 15-20 Press _ 100-105 
Ordinary conversation 40-60 Archestra 100-110 
Loud speaker 70-80 Rocket 160-170 
Hot discussion 70-80 Missile 180-190 
zat 190-200 


‘Reavy motor vehicle, 90-95 
motor bike 
For a sound sleeping man, 50 db sound is sufficient to 
] I wake hi 
ie dwell inthe noise of 80 db is harmful and 90 db sound has its <n NP. 
Liat s and if such noise be continued everyday 10 hours then the naa 
‘wos come deaf. World Health Organisation (WHO) has recomm ena 
‘ edb soun ducod for the human-ears, the sound of more than ae 
Ss langerous and the-sound = 
abaormal tncey of 150 db can make human beings 


to hi 
et 2° high 
re low pitch, ae value of 


Squitoes, This 


and hi 
Taphi igh pit, v 
ical "epresentation) Which has 
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Quality or Timber : Quality or_timber is a third feature of a musical 
note which distinguishes between two notes of the same intensity and pitch 
but produces two different musical instruments. The quality or timber of 


rs m it is a note is appeared due to presence of different harmonics. The presence of 

onal ough harmonics affect the form of the wave emitted by the musical instrument. 

ysical cause a a 

Co — AS \/s 

05 (ab) Tuning fork Violin Clorioney 

o The harmonics present do not affect the frequency of the fundamental 

0 tone, but they simply reshape the form of the fundamental wave as shown 
in the diagram. On account of the different shaping of the wave form by 

0 the harmonics, the quality of different notes becomes different. Due to the 

) difference in the quality we identify and detect the voices of well known 
persons. 

him up. 5. Properties of sound wave and some acoustical applications. 

pamum (i) Reflection of sound wave : Like light wave, sound wave also 

fheman returns to its original medium after incidence on any rigid surface and it is 

fended called reflection of sound wave. When reflection takes place from a rigid 

5 db is wall there is no change in the nature of the wave i.e. compression remains 

beings compression and rarefaction remains rarefaction. But when the reflection 


, takes place on the open end of a pipe (organ pipe), then the nature of tre 
f wave changes i.e. compression changes into rarefaction and vice-versa. 


fuse Due to a longer wavelength the sound wave reflects at large surface than 
Ey light wave. In our daily life there are so many examples of sound wave 
5 of qq reflection like reflected sound from walls, mountains, rivers, vallies etc. 

fads (a) Echo : Echo is a natural phenomenon of reflection of sound and it 
tofa is simply the repetition of a sound wave produced by the reflection from 
y the an obstacle like rigid wall, tower or mountain. The essential conditions 


for the formation of an echo is that the interval between the arrivals of the 
direct wave and the reflected wave must be at least th of a second (0.1 
sec) because a human ear cannot distinguish between two sounds arriving, 
within th of a second. Thus the minimum distance to hear (listen) an 


echo distinctly would be 16.6m (approx. 17m). Since speed of sound (v) = 
332 ms” in air at NTP, time interval (f) = 0.1 sec. 


=> required distance (x) = 4 = = 
=166m [7 


(echo heard at O) 
With the help of echo the depth of sea, | pefected wave 
the depth of wells, the altitudes of flying | ~---- 
aircrafts etc. are measured. With the help of 
SONAR (Sound Navigation And Ranging) direct wave 


and producing (by the use Of) ultrasonics we 
measure the sea-depth. i yet Ra 
_ TT | 
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fentao! mecha e tempera 
sbeence of he ea wae), con wpa 
a exist (be = 

(reflected sound oe ae programmes of music, sae orcones cont § 
(b) Reverberation® ture halls, cinema houses oF au epnams A tend 

ete, are organized in IecTe es place from the walls, roofs and floors] situatic 
series of multiple wees Ifthe source of sound is stopped then up to a fey on (or 
the respective buildings. h or concerts are audible. This continuation, the no: 
seconds these music, SPEPC? OT ove the threshold of audibility is dug wile 


c inal sound intensity leve 
ie cuutiple reflection of the source. 
it is called reverberation and the tim 
is called the time of reverberation. ; a 
The time of reverberation depends on various pacore ike material 

the absorber, area of the absorbing material, volume of the building (i 
lecture hall, auditorium) etc. 
Here, for the evaluation of reverberation time, Sabine gave a law as 


r=oa71 Y =0.171 Y (st unit), called Sabine's law. 
as 


Here, if source of sound is cut Off the 
e up to which this sound is sustaj 


where, V = volume of the hall 
and, A=as 
where, a = absorption coeff. 
s = area of the absorbing material. 


Thus, time of reverberation can be balanced (accommodated 


; : e ) by | di 
increasing or decreasing the area of the absorbing material. To s in tied me 
or d . ust i 
reverberation in the lecture hall or auditorium the walls are made pe pos 
they are covered by porous screens through which some sound is absorb ca 
a rer becomes clearly (distinctively) audible. The carpe pe 
* Hoor is also utilised as sound ab: ti 4 ns 
pale hag aetet rect sorber. Due to the reflection of sound are 
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Physics a 
temperature of air is maximum near the ground surface and it diminishes 
upwards. Thus, the speed of sound is the largest near the surface of the 
earth (v « vT ) and decreases upwards. Soa ray of sound diverging upwards 
from a source on (or near) the earth's surface is refracted continuously 
towards the normal and hence less sound reaches the observer. At dusk the 
situation is just the opposite. Now, a ray diverging upwards from a source 
on (or near) the surface of the earth is refracted continuously away from 
the normal. Now, it is totally reflected when it begins to travel downwards 
with a continuous refraction to reach the observer towards vertically. 

Day time 


Dusk time 
E 
<—— Normal 


Earth's P (Source) Earth's P (Source) 
Surface Surface 


(iii) Free Vibration : When a body, which is capable of vibrating is 
displaced from its position of rest and then is left to vibrate itself, it will 
vibrate with its own time period or frequency. Such vibrations of the body 
are called its free vibrations, provided it is free from all type of resisting, 
force, external or internal. Example - the prong of a tuning fork, the stretched 
string of a sonometer etc. are vibrations capable bodies. When these bodies 
are disturbed from their position of rest they vibrate and these vibrations 
are said to be free vibrations, and these are not resisted by frictional forces 
such as air resistance, viscosity or any other frictional forces etc. 

Though vibrations of such bodies are free from the external forces 
namely air resistance, they are not free from internal frictional forces 
namely viscous force. In the course of vibrations, the different layers of 
the prong move relatively to one another and due to this relative motion 
between the layers a force comes into play which tries to diminish the 
relative motion. This force is called viscous force or internal frictional force. 
In practice vibrations of a body are resisted by some kind of frictional force 
and hence resisted vibrations are the natural vibrations. The frequency of 
free vibrations of a body is called its natural frequency. 

(iv) Forced vibrations : Resonance : If a body can vibrate freely then 
due to resisting forces the natural frequency of the body starts to decay 
and thus an external periodic force is needed. A tussle starts between the 
frequency of the external force and the natural frequency of the body and 


ultimately the frequency of the external periodic force predominates and 


Scanne aby Came Cony aaa tha hady vihratee which is called forced vibration. 
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(v) Superposition of waves : than two waves meet in a medium 


ore 3 4 $a 

necescarythat wien iy oa The basic necessity is called superposition | 
t be formed. 

resultant wave mus‘ 


t displacement due 
aa that the resultant’ 

inciple of waves. The principle states Bone or sum of the | 
ee ee a any point in a medium is the vector : the 
to a number 


Ss 
TE Vy Yor Y3- -- be the 
displacements produced by the eed rheerbateontet <5 Yer Yor i 
i ices 
instantaneous displacements prot du ata 
point (place), then the resultant displacement (wave) at the same point by 
the superposition principle will be given by 
VV tht I+ i 
In sound (acoustic) interference, beats and stationary waves are the 
direct outcome of this principle. 


us at 
an xternal 


iq 


nce is the phenomenon of sustained 
waves, when they meet under certain 


of one wave is constantly neutralised 
by the other, the two waves are said to i i 


interference) and when their effects a i 
constructively (constructive interference). As usual Interference is a basic 
characteristic of the wave, 

In sound when two sou 
under certain suitable conditi 
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value with a waxing noise and then fading out with a waning noise. This 
phenomenon of waxing and waning in the loudness of the resultant wave 
is known as beats. Thus, the beats are formed due to the superposition 
of waves. Interferences and beats both occur due to the superposition 
of waves and these are concerned with the variation of the intensity of 
the wave. Interference is the phenomenon of sustained destruction or 
reinforcement of two identical waves and there is a spatial distribution of 
silence (destructive interference) and anti-silence (constructive interference) 
but in beats silence and anti-silence occur periodically at the same place, 
so it is also called interference in time. In producing interference the two 
interfering waves must be essentially coherent (having constant phase) but 
in producing beats any two sources can be taken. 

(c) Stationary waves (standing waves) 

When two identical progressive waves (waves having the same 
amplitude and frequency) travellirig in the opposite directions meet along, 
the same line with the same —— : 
velocity, then the result of the 


Ls 
< 
superposition of such waves 2 
in the formation of a system IN N 
of waves which alternately 
= x > 


appear and disappear in the 
region where the two waves 2 
rice without advancing in N — Node, _A— Node 
either direction is called stationary (standing) waves. 

In the formation of a stationary wave, the space confined has two types 
of points. The first is Node where no displacement takes place and another 
is Anti-node where maximum displacement occurs. The distance between 


two consecutive Nodes or Anti-nodes is a, where is the wavelength of 
the waves undergoing for superposition. 7 

(vi) Diffraction of sound : When sound waves originate by a vibrating 
source they spread in the medium and if the medium is homogeneous and 
isotropic (have uniform density), then these waves have spherical wave- 
fronts from the point source. Far from the source the wavefronts are nearly 
planes and the shape of the wavefront is changed when the wave meets 
an obstacle or an opening in its path. This leads to bending of the wave 
around the edges. Such bending of waves from an obstacle or an opening 
is called diffraction. 

Diffraction is a characteristic property of the wave and all kinds of 
waves undergo diffraction. The effect of diffraction is appreciable when the 
dimensions of the obstacles are comparable or smaller than the wavelength 
of the wave. If the obstacle is large compared to the wavelength, the 
diffraction effect is almost negligible. 

Example : The wavelength of the sound wave is approx. 1 meter and 
of the same order as the doors and windows of our houses. That's why 
sound wave is diffracted broadly and one person easily hears the voice of 
the another. 
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It is observed that w! ati of a closed pipe, then the reflected wave 


fork is incident eA me ano and similarly a pulse of rarefactions 
appears as a pul aise of rarefactions. But in the open pipe a pulse o¢ i 
a ies jona ie reflected asa pulse of rarefactions and vice-versa. Thus, in _ 
Sh coan pipe compressions and rarefactions change into each other. Thus — 
incident wave and reflected wave change their phase by x. 3 


Closed organ pipe 


< 


In an organ pipe the closed end is essentially a Node and the open end is 
Anti node. The fundamental mode of vibration occurs when there is a Nod 

at the closed end and an Anti node at the open end. As in the formation ‘a 
Stationary wave, the distance between two adjacent Nodes or Anti riodies is 


ry ‘i 
5 Mas, the distance between a Node and an Anti node = * L=4 
6 ee Le 
he frequency i 
The frequency of the fundamental mode is also called first harmoni, 
UC. 


a 


7 fundamental frequency, 


weak 
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ut v Va where; E = Bulk modulus " 
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65 
5 /E 
> My gp Vv d Sn, 
Here, frequency is called third harmonic or fifth Overtones. 
Thus, ny, :n,:n,: 
=1;3: 


Thus, possible tones of a closed pipe have 

ratio of odd integers. Notes emitted by the air column in 

overtones and hence poor harmonics. 
Open organ pipe 


When the air column is contained in an open pipe, the two ends are 


essentially Anti nodes and then it is said to be in the fundamental mode of 
vibration of the air column. 


Obviously, L = x and v= 


2 


This is the fundamental frequency or first harmonic. Similarly frequency 


of second mode or second harmonic or first overtone 


v 1 E 
=m, = 237 = 257 4/ = 2m. 


and frequency of third mode or third harmonic or second overtone 
2 1 /E 
=n,=34=-3+ /E=3n. 
mam So Sap vg 73% 
TUS, 04:95 057138 ssssesey= VN DIS dsc 


Thereby it can be concluded that the possible tones of an open pipe 


have frequencies in the ratio of natural numbers. The note emitted by the 
air column in an open pipe will have the full series of overtones and hence 
it is very rich in harmonics. That's why the quality of a note emitted by an 
open pipe is always better and sweeter than that of a closed pipe. 


6. Doppler's effect in sound 
When there is a relative motion between an observer and a source, 


then the pitch of the note emitted by the source appears to be changed 
to the observer. This apparent change in pitch due to a relative motion 
between the observer and the source and also sometimes due to motion 


of the medium is called Doppler's effect in sound (acoustical Doppler's 
effect). 


Actually Doppler firstly observed this effect in light waves. Thus, 


the optical Doppler's effect in fact firstly propounded the spectral lines of 
certain stars which were found to be shifted towards the red or violet end 
of the spectrum from their normal position by a very small distance. For 
the red and violet end stars recede from the earth and approach to the earth 


respectively. Doppler's effect is also a basic characteristic of the wave and it 
is to be found in all types of wave. 
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fter passing 


arent 
ai relative velocity of the cheesy 
with respect to velocity ofsound_ ,, actual pitch or seas 
= Telative velocity of the source be 
respect to velocity of soun: 


Thus, 1 => £0, 
n’ = apparent pitch or frequency. 

n =actual pitch or frequency: 
» = velocity of sound. 
y, =velocity of the observer. 
2 = velocity of the source. 

Sonic booms, Shock waves and Mach-number : 

When the velocity of a source exceeds the phase velocity of a sound 

wave, then Doppler's effect fails and it has no meaning. There are many 
instances in which, source moves through a medium at a velocity greater 
than the velocity of sound. A jet plane, a ballistic missile moves through 
the air at a velocity greater than the velocity of sound. In such cases the 
wavefront takes the shape of a cone with moving object at its apex. The Jet 
Plane or the supersonic plane sends a cracking sound called sonic boom 


where, 


Here, we can write sin 9 = ¥- 
v 


= i 5 
= velocity Of sound 
w= ity 
's = Velocity of source, 


where, » 


In i 
aerodynamics, this ratio es 
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If Mach-Number oD ‘) d Mach-N; umber. 
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yh Thermal Physics (Heat & Thermodynamics) 


1. Heat & Temperature 
The degree of hotness or coldness of a bod 
and thus temperature is an indicator of the ther, 
to different temperatures of two bodies thermal 
body having higher temperature to the body o| 
a particular temperature the process of energy t 
bodies are said to be in thermal equilibrium. 
which the existence of the temperature in the body appears is called heat. 
In other words, heat is a type of energy by which mechanical work can be 
done. This was firstly detected by Rumford. Later, Davy confirmed this fact 
after rubbing two pieces of ice on melting. As no source of heat is available 
in the melting of the two pieces thus frictional forces came into existence 
due to the rubbing, which produce heat energy and consequently the twoice 
pieces melt. Later by Joule's experiment it was observed that heat is a form 
of energy by which various works can be performed. Joule also asserted that 
heat and mechanical work are inter-transferable to each other and the ratio 
of mechanical work and heat energy by which work is done is a fixed ratio 
called mechanical equivalent of heat and basically it is a conversion unit. If 
a mechanical work W is produced by an amount of heat H then 
J= W/H or W =JH, where; J = mechanical equivalent of heat. 
= 4186 Joule/kilo cal. 
= 4.186 Joule/cal. 
= 4.186 x 10’ erg /cal. 
This implies that if work of 4.186 Joule is done then 1 kilo cal. heat would 
be produced. 
Effect of heat: 


(a) Physical changes : By the application of heat or thermal energy the 
physical structure of a body like its shape-size, volume, temperature and 
its state changes. 

(i) Change in Temperature : Ordinarily temperature of a body increases 
with increase in heat or on supplying thermal energy to it. 

(ii) Change in Volume : Ordinarily with increase in heat or thermal 
energy the volume of the body increases. 

(iii) Change of state : Usually there are three states of matter— solid, 
liquid and gas and these states exist due to the difference of temperature 
thereby due to heat. Thus, change of state takes place due to heat. 

(iv) Others changes:Onheating abody itsshape, size, electrical resistance, 
the ability to dissolve solute in the solvent etc. change drastically. 

(b) Chemical changes : On heating a substance some changes occur 
permanently. One can observe free oxygen released on heating potassium 
chlorate with mangnese dioxide. 


Units of Heat : The SI unit of heat is Joule and in C.G.S. its unit is 
calorie. 


y is called its temperature 
mal stage of the body. Due 
I energy transfers from the 
f lower temperature and at 
Transfer stops and now both 
This thermal energy due to 


Calorie : The amount of heat required to raise the temperature of 1 g 
water by 1°C is called calorie. 
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platinum resistance 


se meters mercury or alcohol jg 
Liquid thermometer : In ie Si nae Shick measugl 
mainly used. Alcohol is ued The freezing point of alcohol is — 115°C $0. 
the temperature of below a below-115°C. The freezing and boiling 
alcoho! iain ne bee and 357°C respectively. Thus, mercuj 
oer is fabricated and designed to remain operational from 30°C 
to 350°C, 

Clinical thermometer : To measure the temperature of the human body 
asuitablethermometer has been fabricated and designedon Fahrenheitscale 
and it is called clinical thermometer. Since the temperature of the human 
body varies in very short span, thus in clinical thermometers lower fixed 
Point is kept at 95°F (35°C) and upper fixed point at 110°F (43°C). 

Gas thermometer : Constant volume hi 
standard gas thermometer from which eve; 
are fabricated. The temperature upto 500°C 


if hydrogen is replaced by nitrogen then te 
measured, 


drogen gas thermometer isa 
ty other gaseous thermometers 
can be measured through it and 
™perature up to 1500°C can be 
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Thus, this thermometer has an excessive time lag. Further, some time is also 
Jost in balancing the bridge. That's why this thermometer is not suitable for 
measuring rapidly varying temperatures. 
Thermo-couple: This isa special type of temperature measuring device 
in which two junctions are constructed by different metals— one junction 
= 1000 ishotand another is cold and due to thermoelectric effect temperature is 
Cal, measured and this effect is called Seebek's effect. 


e™MPeraturg 


>uple, to In 1923 Seebek discovered that when two dissimilar metals arejoined to 


forma closed circuit and a difference of temperature is established between. 
their junctions, an e.m.f. is developed and hence an electric current flows 


*substance through the circuit. The e.m.f. so produced is called thermoelectric e.m.f. 
ature. Th, and the phenomenon is called Seebek effect. Such an arrangement of 
signed fo, connecting two dissimilar metals together is called a thermo-couple. The 
magnitude of thermo-electrice.m.f. depends upon thenature of two metals 
based on and on the temperature difference of their junctions. 
qre.), Gas Ata particular temperature of hot junction |, 
erature) thermo-e.m.f. becomes maximum. This ¢ 
‘a temperature of the junction (at whiche.m.f.in ¢ 
thermo-couple is maximum) is called neutral 23 
I : f Q 
fone 1s temperature T,, for the thermo-couple. E Ss T 
ei t | 
nsec ee Neutral temperature is constant fora given - 
bein. pairofmetals forming the thermo-couple. Ifthe © Temperature (T) > 
oiling temperature of hot junction is raised further, 
aercury the thermo e.m.f. decreases and becomes zero at a particular temperature 
m 30°C whichis called temperatureof inversionT, . Beyond inversion temperature 
Tj, thermo e.m.f. again increases but in reverse direction. Temperature of 
n body inversion is too much above than neutral temperature as the temperature of 
itscale cold junction is below to it. Thus, inversion temperature is not constant for 
‘uman a given thermo-couple, but depends on the temperature of cold junction. 
‘fixed Here, a relation between neutral temperature and inversion temperature 
is given by, 
P = T.+T 
risa z T.-f =T,.-7T=T =. 
et eLpicoyesé le n 2 
‘eters ay TAVE SP as aa : - 
Pand \ ‘where, —T, =temperature of inversion. 
in be = neutral temperature. 
Tr = temperature of cold junction. 
cted Thermo e.m.f. in the circuit varies with temperature of hot junction is 
vith graphically obtained which is a parabolic curve given by a relation E = 
at it AT + BT? (a parabola). Here, cold junction is kept at 0°C, while A, B are 
ilue constant and t is the temperature of hot junction. 
ont, + 
the \Wial radiation pyrometer: This is also a temperature measuring device 


through which the temperature of bodies like stars, sun etc. (which have 
ity very high order temperatures) are measured which are far away from us. 
ter Thus, radiation pyrometer is a device through which by the estimation of 
radiation without touching the bodies, temperatures are measured. Total 


rd. 


I 


Scanned by CamScanner 


oob.wordpress.com 


General Science 


inciple of Stefan's law ang, 
tes on the princip! Fi i 
ae eninee rae ch emitted per second Pthe body having 
the eter of the absolute te asreciive) radiation wea the 
the four ‘temit a sui 
Jess than 800°C doesn tem yrometer the temperature of only those: 
through the total radiation P- ture of more than:800°C, : 


‘a 

ick have a temper 

are measured which e measurement : In the construc 
Various scales of temperatur 


5 ; ion, 

les in which; 

ints are selected on various sca’ r ichithe 

two fixed point er Fixed Point (U.F.P.) and thereisaminin, : 
). There are various scales like ca n 
Kelvin and Rankin. 


thermometers 
isamaximum point called Upp 


point called Lower Fixed Point (L-EP. 
i, it, Reaumur, 
(or centrigrade), Fahreneit, ne 
Generally; the freezing point of ice is taken as L.F.P. and the boitig 
point of pure water Enaue oe Beis ieee 
is taken as U.FP. ie differe! : ne 
between the U.FP and L.FP.iscalled Celcius 100°C 


i Fahrenheit 32°F 2129p 
Interval 
Heat difference or Interva Sens aa pe 


For any thermometer; Kelvin 273K 373K 
Reading - L.F.P. Renkin 492R, 972 R, 
U.F.P. - L.F.P. 
C-0 _F-32 _R-0 _ K~273_ R,-492 
100-0 212-32” 80-0 ~ 373-273 = 672 ~499 


=a constant 


Thus, 


[0 180 80 100 180 
Absolute zero Theoretically th 
olute ly there isno limit i 
butthereisalimitorrestriction onthe mii os ae 
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Thus, 
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2. Thermal expansion of solids, 


liquids and gases 
Ordinarily the volume of 


r a substance increases with the supply of heat 
(thermal energy) resulting from the increase of intermolecular distances 


in the substance. But there are some exceptions also for instance, in water 
volume contracts on increasing its temperature from 0°C to 4°C. Similarly 
in Silver Iodide (AgI) volume contracts on increasing the temperature if 
it has temperature between 80°C to 140°C. On supplying heat expansion 


occurs in all solids, liquids ani gases, but gases expand more than liquids 
and liquids expand more than solids. 


Expansion of solids : Usually if any solid body is heated, it expands 
in length, breadth and thickness and if the expansion, in length is only 
substantial then it is called linear expansion but if both length and breadth 
expand substantially it is called superficial expansion and ultimately if the 
length, breadth and thickness all expand, then itis called volume expansion 
(cubical expansion). 


Coefficient of linear expansion—It is defined as increase in per degree 
celsius temperature with unit length of the body and it is represented by a. 
Thus, coefficient of linear expansion 


increase in length AL 


Ser , : a= 
original length x increase in temp. Lx A6 


Coefficient of linear expansion is represented by @ and its unit is per 
degree celsius. 

Coefficient of superficial expansion : It is defined as increase in per 
degree celsius temperature with increase in unit area of the body and it is 
represented by B. 

Thus, coefficient of superficial expansion 

“ increase in area As 


~ original area x increase in temp. oS sx AO 


Coefficient of cubical expansion—It is defined as increase in per 
degree celsius temperature with increase in unit volume of the body and it 
is represented by y. 


Thus, coefficient of cubical expansion 
- increase in volume a: rs AV. 
original volume x increase in temp. Vx Ad 

Here, it is observed that B =2a and y = 3a 

Thus, a:B:y=1:2:3 
Application related to expansion of solids : 

(i) Railway tracks are constructed from iron and steel and thesearemade 
adjustable to sustain tremendeous load and the thermal expansion. That's 
why some free space is left at the joints-of two such tracks. - 

(ii) If we pour or keep hot water inside a thick glass (jar) then the inside 
surface of the jar suffers thermal expansion while outer surface of the jar 
remains unaffected due to its thickness that's why glass jars crack. 
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e always kep « relevancy . 
expansions in liquids have i the liquids has only the appropy; 
operon you See Ghermal energy) is supplied the liquiq sty 
meaning. As soon as heat ‘te container (vessel) also starts to ex. 
to expand but aoe Pea originally expands it doesn’t perceived 
Actually up to what exten! een 
its ex; eaten is slightly less than the original en 
fs tised up in expanding the container. ' ; 
This shows that there are two types of therma eo ons one 
apparent and the other is real. Thereby coefficient of apparent yo} 
expansion (y,) 


is given byT = 2, 


On, 
iquig 
eT Ei 


apparent increase in volume 
~ original volume x change in temp. 


and coeff. of real volume expansion (y,) 
real increase in volume 
original volume x change in temp. 


Thus, if Yq be the coeff. of volume ex, 
(container) then, 


pansion of the glass the ve 
, (coeff. of real volume exp.) 
=Y, (coeff. of apparent volume exp.) 

+, (coeff. of volume expansion of glass) 


The density 
substance and its ve 
heating, its density 
constant. But this effe ti 

because ch, one ee 


d prevaile, 


nts in liquids 
Y small. in quid 
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tmospheric te; 
Pondsare fro; 


hee. If the atmospheric temperatu 
( 


ad increases 


‘helength water: teats nats ae 1 ever 1s remained frozen at Oana, the lower 
x ser eee iquid state of 4°C. That’ ? 
dulum layer © at's why in the low. 
i Lait ies the water of the pass a Ponds the fishes and others aquatic a 
satraction. live. cesies ; ferack Gi neerorceee ef water the water Pipes in the cold 
CO regions ‘iad water freezes and o ing it i 
ds, dee the ice its volume increases which brusts the tanks ae eee 
su] : . 
oP bical Expansion, of gases : Gases are the most active substances which take 
spropriate art in therma' expansion. On supplying heat to the gases not only their 
vid starts temperature increase but the pressure and volume also change under the 
expand, suitable condition. Boyle's law, Charle's law etc. were derived from these 
viveand conditions. 
lenergy Boyle's law - pV =a constant (at constant temperature), 
‘ Vv 
ae _Gharle 's law - T= a constant (at constant pressure). 
cline Boyle's and Charle's law together give gas equation. 
Vv 
RV ad =a constant, called gas constant (R) 
= 8.31 joule /mole-kelvin. 

Calorimetry : The branch of thermal physics in which heat is measured 
by the principle of heat lost and heat gained is called calorimetry and the 
apparatus used for the purpose is called calorimeter. The calorimeter is 

ei made of copper. The principle of calorimetry states that the total heat lost 


is equal to the total heat gained and this is based upon energy conservation 
principle. 

The heat lost or gained by a body depends on the mass of the body and 
on the rise or fall in its temperature. 
e Thus; AQ = msA@. 

where; s is a constant called specific heat capacity of the body 
m = mass, AO = rise or fall in temperature. 


Specific heat capacity : This is defined as the amount of heat required 
to raise the temperature of 1 kg of a substance through 1 K thus 


& AQ 
AQ =msAd s=—~ 
. Q =msA => AG 
Ifm=1kg and A0=1kelvin then s =AQ 
S.L uni ifi ity is J kK"! in CGS it is cal. 
2 unit of specific heat capacity is J kg" K>' and in CGS it is c 
gm. 
Thermal capacity : It is defined as the amount of heat required to raise 
the temperature of a given amount of a substance through 1 kelvin, thus 
ermal capacity = ms Joule/kelvin or cal. °C7!. 


ee 


—— 
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ity of some imp! 
heat capacity of S oc) [Substance ‘il heat (alge 


Specific 
Substance Sp. heat (cal./gm ae 
Lead 0.03 é 050 : 
pes A 6 . Alcohol 0.60 | . 
Iron } c eas | 
Say os ae 0.25 t 
Silica (sand) 0.20 ee 0008 
Aluminium — 0.21 

Molar heat capacities of the gases 


On supplying a substantial amount of thermal energy to Bases the 
temperature of the gases increase and both volume and pressure chan, : 
along with it. Thus, it can also be interpreted as the temperature Variatign 
with pressure atconstant volume and thetemperature variation with Volum, 
at constant pressure. That's why gases have two specific heat capacities 
one at constant pressure indicated by C. and another at constant Volum, 
indicated by C,. Here itis also observed that specificheat at constant Pressure 


is greater than specific heat at constant volume. 
Specific heat capacity at constant pressure («) : The amount of heat 
constant 


required to raise the temperature of 1 kg mass of a gas through 1 K at 
eens 2 seit Sh es iad of ne gas at constant pressure (C) 
: pacity at constant volume (C_) : The amou L, 
ise to raise the temperature of 1 kg massofa gas through 1k = ee 
volume is called specific heat capacity of the gas at constant tence 
Molar heat capacity at constant pressure (C ) : The amount : ie 
. OF heat 


Specific heat capacities and 


| 
| 


(i) C is greate; 
P tT than C and Ma 
2 yer established a relat; 
elation: C _ 
n;C-C=R, 


Here R is 
called gas constant and its value = 1.99 
~ *77 = 2 cal/mole-K 
= 8.31 Joule/mole-K 


or kg. 
ame ti 
If er, 
me 1 mass Ofabo 'Perature, US, its unit is on 
Quivalent of the h Yinkg ands be the 
W = _ms SPecific heat j 
= n SI unit, then 


4200 
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L/gmo, 
Ley Obviously; water equi 
a quivalent 
are numerically equal. Gn gm) ana thermal capacity (in cal. /°C) 
Latent heat of fusion: The latent heat 
f 
as the quantity of heat required to convert: 1 ee the spacing Rone 
to liquid state without change of temperature at made ene 
expressed in cal/gm in CGS unit and in Joule/kg j ee wt Point. It is 
“Thus, O=mL 8 in SI unit. 
where, Q = heat required 
m = mass of the substance (solid) 
2S the L = Latent heat of fusion. 
lange Latent heat of ice (latent heat of fusion of ice) = 89 cal/gm 
ation 80x 4.2 
lume = 0? Joule/kg. 
es. 
= 336 x 10°J/k; 
ume Latent heat of vaporisation : Th, ; 
: : e latent heat of vaporisation of 
sure substance is defined as the quantity of heat required to convert 1kg of the 
substance from liquid to vapour state without change of temperature at its 
leat Soa point. It is also expressed in cal/gm in CGS unit and in Joule/kg in 
unt 
ant 
) Thus, Q=mL, 
Gs where, Q = heat required 
Py m = mass of the substance (liquid) 
L = latent heat of vaporisation 
at Latent heat of water (latent heat of vaporisation of water) 
< = 536 cal/gm = 536%42 J 4g — 2950 x 10° J/kg 


' Change of state of matter: A substance can be found only in three states 
: of matter— solid, liquid and gas. If a certain amount of thermal energy be 
supplied to the solid state then at a particular temperature (melting point of 
the solid) it is converted into liquid and this thermal energy is latent heat of 
fusion and conversely if such energy be withdrawn from the liquid it would 
be transformed back into the solid state. Similarly the liquid is converted into 
the gas (vapour) at a particular temperature (boiling point of the liquid) and 
the thermal energy supplied is latent heat of vapourisation. Conversely by 
withdrawing required thermal energy, the gas could be again transformed 
back into the liquid state. 


sfeam at 100°C is hotter than water at 100°C though water is boiling. This 
is strange but true because boiling water has only thermal energy whereas 
steam has thermal energy plus latent heat of vaporisation. Because of this 
steam is more painful than boiling water. 
Most metals are found to be in solid state but mercury (Hg)exceptionally 
is the only metal found in liquid state. - 
Melting point of a solid : A constant temperature at which a ro . 
transformed into liquid by the supplied heat energy of latent heat of fusio 
is called its melting point (m.p). 
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¥ 
i ;, there may be an increase. ‘ 

Effect of Lama ‘es re seers ros The melting point gf 
ee i ee increases with increase in pressure, while 
ontaie solids like wax —— y aa ike i allium and bismuth decreases 
the melting point of aaa pole ae ea = tat aleurparstune tines Oe 

ith ii in pressure. Thus, 
bela penis is higher than that of the normal pressure. .: 

‘ect of Impurity : Normally the m.p. of solid Se arply 
on mixing impurity. Example- If some salts or perfumes are added to ice of 
0°C then its melting point decreases upto - 22°C. i 

Freezing point : At a fixed temperature the transformation of a liquid 
into the solid by lowering the temperature or withdrawing the thermal 
energy (latent heat of fusion) is called freezing point. The freezing point 
coincides with the melting point of the solid. 

Boiling point of a liquid : A constant temperature at which a liquid is 
transformed into 8as (vapour) by the supplied heat energy of latent heat of 
vaporisation is called boiling point (b.p). 

Effect of pressure : When a liquid boils i.e. changes from liquid to gas 


temperature under reduced pressure. Hence; water will boil atatemperature 
lower than 100°C when the pressure applied is less than normal pressure. 

Effect of Impurity : On mixing the impurity boiling point of the liquid 
increases, 


Condensation point : At a constant temperature the transformation 
Of vapour into the liquid is called condensation point and usually the 
condensation Point and boiling point of the liquid coincides: 


‘art to vibrate rapidly (vigorously) and this 
Sis transferred which appears as 
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Physics 


isnotrelevant and significant in liqui. 

of heat in the substance is called Ceca oi ee of transmission 

(heat) energy transmitted through the substance (condu 084 pea 

various parameters like area of cross section, temperature aie se depends on 
the faces of the substance and the thickness of the substance ont eve 


as— the rate of thermal energy transmitted = (2) _k AAG 
bi . t At 

where k is a proportionality constant called coefficient of thermal 

conductivity whose value is different for different substance (cond: a 

and depends on its material. joneueton) 


A =area of cross-section 

A® = difference in temperature 
At = thickness 

At = change in time 


Also here, - is called temperature gradient 


On the basis of thermal conductivity the substances are classified in the 
following types— 

(a) Good conductor: The substances through which heat is transmitted 
very easily and conveniently are called good conductors or conductors. Most 
of the metallic solids are good conductors. 

Examples : Metals, acidic water, human body etc. are good 
conductors. 

(b) Bad Conductor : The substances through which heat is not 
transmitted easily and conveniently and a little amount of heat transfers 
are called bad conductors. Examples— Wood, fiber, glass, rubber, air etc. are 
bad conductors. 

(c) Thermal Insulator : The substances through which heat is not 
transmitted by any means (methods) are called thermal insulators. In fact 
bad conductors are sometimes synonymously used as thermal insulators. 
Thus, we can say bad conductors are good insulators. In garments and cloths 
air is trapped which provides a good insulating characteristic. 

Examples— Abonite, asbestos etc are insulators. 

(ii) Convection : In the process of convection heat is transmitted in 
the substance by transfer of molecules (particles) of the substance and 
thus a current due to the molecules transfer is generated which is called 


convectional current. 


. Whenever a liquid or a gas is heated, 
the molecules (particles) of these substances become lightened and move 
upwards and then cooler molecules settle downwards and heated. Now 
a convectional current is formed and heat is transmitted throughout in 
the liquid or gas. The atmosphere of our earth is heated by the process of 


convection. 
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e fradiation there isnoneed Ofany n 
the process 0° Per duction and convection a 
in 4 


ile ii 
for es transmission of heat, whi 


is necessarily needed. 


W i K: 
jum through which it passes- e obtain heat (th; 
eating the medium 


e diation on the earth's sur 
rom the sun by thi process of radiation ‘ : 
energy) from thes (simply Pidiation) are the electromagnetic waves yw)" 
thermal radiations (si 


i i anifest themselves as he 
i he certain bodies m. , at 
on being absorbed BY pleenaas agnetic waves that ip i the Sensati, 
But bate ce are called Iuminous radiations, while those progyg 
vii an ne Roc 
Jemish changes are called actinic radiations. 
ifference between thermal radiation and light radiation - Therma} . 
Dif aiheat radiation) and light radiation (optical radiation) both have 
radiation r and the difference between them ; 
the same form of radiant energy — is 
difference of frequency or wavelength, but not of kind. 


and 


Sources of thermal radiations : Any hot body maintained at a co; 
temperature may serve as a source of thermal radiations. The earliest 
of thermal radiations suitable for simple experiments on radiation ig 
cube which is simply a hollow cube of metal blackened on one si 

lamp-soot. When the boiling water is poured into it, radiations are 
from blackened surface. But now at present two special devices ha: 
designed by Fery and Wien's black bodies which 
source of thermal radiations, The ideas of these radi 


Mstant: 
Source 
aleslie 
de with 
emitted 


insidea uniformly heated enclosure is exactly th 
ide ie sam. 
radiations (radiations from a hot black ott. er ee bead 


absorb all the 

Se ts Surface which is assumed 
Seta Plactically aj the visib, 

‘a-red Tadiation, a ; 


. > The emice: 
“ven Wave in mussive power of a 

er unit sup ; 8th is defined as the 
th 


e are 
Presenteg by 4 ofthe body per unit 
rs 
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, absorptive power of a body at a pi 
pes is defined as the ratio of the een 
rae surface of the body to the total energy falling 
ry It is symbolically represented by a, . 


‘perature and for a given 
Tgy absorbed per seca 
'8 Per second on the same 


emissive power of any body (e,) 
absorptive power of that body (a,) 
= emissive power of black body at the same 
te 
This law also concludes that if a body absorbs ra Sntonefapate 


- : diation of i 

iyit alec isan, Ds 1 Of a particular 
avelength strongly, it < emits the same radiati: 

Nternate statement of Kirchhoff's law is 800d abso: PRs Sat ae 


Red glass appears red because from the therm. 


Thus 


al radiation incidents 


antenergy (E) emitted per second 


from unit surface area of a black body is Proportional to the fourth power 


of its absolute temperature (T) 


Thus, fEaT4! = E=oT4 Here, cis called Stefan’s constant. 

Boltzmann established this law theoretically from a thermodynamical 
consideration and hence an extended form of Stefan's law is called Stefan 
Boltzmann's law which is stated as below— 

If a black body at an absolute temperature T is surrounded by another 
black body at an absolute temperature T, then it will lose an amount of 
energy oT? per sec per unit area and will gain an amount of energy oT* 
per sec per unit area from the surroundings. Hence the net loss of energy 
per sec per unit area of the body will be E = o(T* — T*) which is called 
Stefan—Boltzmann's law. Z 

Newton's law of cooling : It states that the rate of loss of heat energy 
of any hot body by the process of thermal radiation is proportional to the 
difference between the mean temperature and the surroundings. 


Q Ge, 
Thus the rate of heat energy lost (2) = Eg = 8 
where, k =a proportionality constant 


6,, 8, = two temperatures of small time interval. 
8, = temperature of the surrounding. 
t =time 
It is observed that if a hot body loses its heat energy in such a way 
that its temperature falls from 70°C to 60°C in particular time ¢ min, then 
itwill take more than t min. in the temperature falling from 60°C to 50°C. 
y the process of radiation the heat energy lost not only depends upon the 
temperature difference of the body and the surroundings, but also on the 
ure of the surface of the body and its surface area. 
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tilities and Applications 
oy Utilities and Applica 
(i)When Urs fou ieee 
feel iron to be colder hee 
of heat by the iron in esl 37°C) is generally greater thay that 
Our body eater an iron piece, heat is rapidly conducteg fro, K 
the room. i olbks the iron but wood being a bad conductor cong 
hand Se eat atest So we lose more heat by touching iron than Won 
Seated iron piece appears colder. But when both are kept in the 4 
sky under the sun, then on touching the iron piece it appears hotter : 
the wooden piece. This can also be explained exactly in tl s similar Way, 
(ii) Eskimos live in the houses aie 
of double walls of ice as shown in 
the figure. Such houses keep people 
warmer and comfortable because air 
molecules are being trapped between 
the ice walls of the house which is bad 
conductor of heat. 


(iii) To drink teaina metallic cup is Eskimojs Dwelling 
Painful than to drink tea ina ceramic or fiber cu 
itis that heat from the tea goes into the metallic 
ones lips have painful and bitter experience due 
But due to bad conduction of heat, in cerami 
from tea to the cups and does not warm 


ip. The simple reason bet ing 
cup which becomes hot ar4 


air betwe, 
ei en the to} 
UrTents of aaPteferable to wide onal 
§ land breay  <tetively 


rey 
«equatorial ae on Sea breeze are 
©comes lighter. — €arth is hotter 


and rises up, Cold. 
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81 
Bs air from North and South rushes 
in. 


so sphere. These ar 
Land is a better absorber of heat and 


'conduction” conductivity than water. Consequently land has a higher thermometric 


‘han that , é 
'd from the 
& conducts 
1an Woog 
\the open 
otter than 

T Way. 


PPed air 


walls 


hind 
tand 
leat. 
avel 


id 


or 


during the day time in comparison to the water. Ai 
lighter and rises up. Cold air from seas, Oceans Sr lakes methane Recomes 
This is called sea-breeze. rushes to the land. 


so a good radiator of 
0es on falling down muchearlier 


bei ‘i - 
from land flows into the sea. This is call ng hotter rises up and cold air 


oe ilar led land breeze. 

pVTo fillup inert gases inside the electricbulbs :To avoi i 

‘ ‘ :To avoid the bi 

ofthe filaments of the electric bulbs which are made of hinasten (achaisane 
wt. and high m.p.) the bulb 1s evacuated (creation of vacuum). Also to avoid 
the melting of filaments in the bulb some inert gases like argon or krypton 
are filled up and thus thermal radiations generated by filaments form a 
convectional current inside the bulb and a tremendous quantity of thermal 
energy produced doesn't melt the filament. 

(©) Utilities and applications of radiation 


(i) Cloudy night of winter is warmer than that of night of free and 
clear sky : In the night of free and clear sky the thermal energy (thermal 
radiation) produced from the earth's surface goes upwards uninterruptedly 
into the space through the sky. But during cloudy nights these radiations do 
not gointo the space as the cloud is a bad conductor of heat which prevents 
these radiations get reflected back and our surrounding becomes warmer. 
(ii) In desert area day is too hot and night is too cold : Since sand (silica) 
is a good absorber of thermal radiations and by Kirchhoff's law a good 
absorber of heat is also a good emitter (radiator). During the day the sand 
absorbs the thermal radiations from the sun and so day becomes too hot 
but at night all such radiations are emitted thus night becomes too cold. 
(iii) Outer layers of a tea container (jar) are made bright : The bright 
layer neither permits inner thermal energy to go out nor absorbs or accepts 
outer thermal energy (radiation). It simply reflects and thus the container 
remains hot a longer time. 

Prevost's theory of heat exchange : The most basic and fundamental 

concept about the radiation process was propounded by Prevost at Geneva 
in 1792. Before this theory it was assumed that there are two types of 
radiations— hot and cold. Cold bodies emit cold radiations and hot bodies 
emit hot radiations. A block of ice was supposed to emit cold radiations, 
because it produces a sensation of coldness and a red hot iron ball was 
supposed to emit hot radiations, as it produces the sensation of warmness. 
If this is a fact then there must be a basis to define hot and cold bodies. 
But we have no such basis of thinking and no scientific background. The 
correct explanation was given by Prevost. 
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‘ ir temperat 
all bodies, irrespective of their ies 
pmrevost a and temperature is the iat (radiations 
Pe tcorcaiosion At low temperature, the total Seissioll of radigae 
Rare ie is oor and at high temperature the 5 observed in a body 
Repnice the es or fall of temperature, wh in g bodies, which go 
fiisto Sc exchange of radiantenergy with Se attainment of ther! 
mn uninterrupted in equal amount even a ¢ heat exchange. When ww, 
8 uilibrium. This is called Prevost's theory caranees! because our bo, 
Band near a fire, we have the sensation of W from the fire than what j 
which is also a radiator receives more energy ar a block of ice, we feel 4 
loses through radiation. But when we gore radiant energy 
sensation of coldness because our body emi! 
what it receives from the ice. 


ermal radiations! 

By the devices pyrometers and bolometers the th ‘he approneaal 

were detected earlier but at present thermopii Se ie pie 

devices operated on the basis of variation of eae can, stars.ct hia 
of platinum wires. Thus, the temperature of the l > ° 


measured by pyrometers and bolometers. 


4. Kinetic theory of gases , . 

The theoretical analysis of the behaviour of gases was first explained by _ 
J. Bernoulli in 1738. Later, Maxwell, Boltzmann and Clausius consensusly 
and comprehensively gave the theory of the nature, character and behaviour 
of gases and propounded various models and consequently a theory was 
concluded which is called kinetictheory of gases. The following assumptions 
(postulates) were given as below— 

(i) Each and every particle of gases has identical mass and volume and 
these particles are called moleculés— = 


(ii) The molecules of the gas are in random motion and they obey 
Newton's laws of motion, The molecules move in all directions with all 


Possible velocities from zero to infinity and collide constantly with each 
other. Collision also takes place on th 


molecules are constantly having their 


container in which bot 
The time © collicz omentum kineti : 
ee me the collision js negligible in pee sone) femain constant 
: rg the paths between two collision: Parison to the time spent in 
veo Ne BAS exert 
arises dueto n the walls of the ‘ 
A f Contai: 
vies ach, Cules with the walls. Asamote, = pressure! 
he force n. The rate of change Of mo: ee 
lewton's Secon i mentum is equal 
Tequently, they exert 1 Motion). Since a 
¥, they exert a Steady force given 
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the average rate of change of iomentin: 
by. of the wall is called the 'pressure' of a Ps 


ressure exerted by the 
ane P 1 'y the gaseous molecules on the walls of th 
e 


container =P= 3 PC 
where p = density of the gas 
7 = mean-square speed. 


is force measured per unit | 
| 
| 


5. Thermodynamics 
Thermodynamics is that branch of Physics j F | 
concerned about the transformation of heat DiSeeee we 
incement of time thermodynamics covers all the eeeal work. With the 
well as Chemistry and we deal now today a relati ranches of Physics as 
and energy ; ionship between the heat 

i . Thus, thermod ics: , 
jnemical etc , lynamics is i : 

science and the laws of thermodynamics havel ieee sat isaaone 
observation and experiments since long. eveloped by means of 
Thermodynamic system : A thermodynami i ‘ | 
interacts with its surroundings in at least cas serine 8 ua which may 

js necessarily a transfer of heat in or out of the system. paral one of these 

some other means of transfer of energy, say by peHroemanee Bs = oy = 

mechan: 

work by or on the system or through electromagnetic interaction such 28 | 
magnetisation. 

Example: Agas contained ina cylinder, avapourincontactwithitsliquid, 
astretched wire, tyre containing air etc. are examples of thermodynamical 
system. 

Thermal equilibrium :A thermodynamic system is said to be in thermal 
equilibrium if all parts of it are at the same temperature and this temperature 
is the same as that of the surroundings. 

.Zeroth law of thermodynamics : If two independent thermodynamical 
systems are in thermal equilibrium with a third thermodynamical system, 
then they must be in thermal equilibrium to each other. This is called 
Zeroth law of thermodynamics and it becomes a base for the definition 
of temperature. All these systems can be said to possess a characteristic to 
remain in thermal equilibrium and this characteristic is called temperature. 
Thus, we can define the temperature of a system as the property by virtue 
of which we determine whether the system is in thermal equilibrium or 


not with other neighbouring systems. 


Mechanical equilibrium : For a system (thermodynamical) to be in 
mechanical equilibrium, there must be no unbalanced forces between 
different parts of the system or between the system and the surroundings. 

Chemical equilibrium : For a system to be in chemical equilibrium, the 
Composition of the system must remain fixed (constant) and system must 

ve a definite physical configuration. 

Thermodynamical equilibrium : If a thermo: 

tmal equilibrium, mechanical equilibrium and ch 


system is in 


dynamical 
si librium then 


emical equil 
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: uilibrium. In the cons. 
be in thermodynamical eq in the state of Sys i 
Gag een be sad te equilibrium no chang! oper 
f thermodynarr ston 
athe surroundings. int ‘| 
mn ermodynamic: hic 
(perfect gas) is one whore! itis in bets ds 
Pijtstemperature only andl e's: ay 
ee been concluded from Jou! en til 7 s A 

there is no intermolecular is entirely kinetic and it depends Upon | 

i 1 energy 
Thus, total internal aoe 
ly. . 

peiperatize ony ition of real gas: A real gas hasintermoleep to k 
mical definition of real g int il is the 

Jiermodyna: ecules and thus the internal energy ishg 


: mol ; of 
Pivntial and! igh: "Thermodynamically real gas is called Vanderwa al Hel 
potential = 


as WI tu i ined by Vandery, 
terandbehaviouraredetermine: 

ci Sanaa ince — b) = RT, where a, b are called Vandery 

gas eq’ 


abs 
constants. 

_ Bist law of pcre ere : The ee the ae 
simply the law of conservation of energy app re Mic; pr 
system. According to this law if a substantial amount oO ermal energy jg sti 
supplied to a thermodynamical system, then it is Partially used in changj = 
its internal energy (temperature dependent) and Partially used in dg OF 
external work. 

If dQ is the thermal energy supplied and dU and dW are change 
internal energy and external work done respectively, then according to oe 
First law of thermodynamics, 


dQ = dU+dw. 


All are expressed in same unit and it is called di i : 
/ iffer e 
First law of thermodynamics, ental fornia 


In thermal physi i a 


Process takes 
the 


ot vii Y and a cold body are 
; cohen tet er the heat flows ton q 
Own that heat never flows — 
™Modynamj i | 
d ection ang plains the Possibility of the 
its relevancy, In this regard two 
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Kelvin-Planck's statement : It is im i 
Serena cyte areas ees Possible to construct a device which 


, TO) 
Wi oft the work without leaving any henge rand convert it completely 
ndd Bas Clausius's statement : It is im ‘ vwnere. 
Pend, . i: mpossible to construct ‘ 
sdefinit;,~ which operates in a cycle that will transfer heat f; a self acting device 
howed tion pody without expenditure of work by an ectrnd Lene old body to a hot 
mol any aid of external agency. In other words heat can ey Source OF Without 
ee ‘ecules, from a colder to a hotter body. Sannealeve Spontaneously 
REPon' the Third law of thermodynamics : The entropy of 
ero (lowermost temperature) is a universal Oy ee any system at absolute 
I oi be zero. This is called Third law of th nmod nt Which may be taken 
pe pas lermodynamics or Nernst heat 
is 
Rawaen Here two important consequences of this law are : 
ferwaal's (i) = tae i of a system vanish at absolute zero. 
oF ii oe! Vo! i 
lerwaal's duces cat ‘ume expansion of any substance vanishes at 
a An alternate statement of third law of thermodynamics is the 
au S is unattainability of absolute zero. A fundamental feature of all coolin, 
ynamical rocesses is that if the temperature achieved is lower, it is difficult to He 
energy is still lower. Thus, Third law of thermodynamic can also be stated as it is 
hanging impossible to reduce any system to the absolute zero by a finite number of 
in doing operations by any procedure, no matter how the system is idealised. 
. Entropy : If a substance takes or gives up an amount of heat Q in a 
in 7 
reversible process at constant temperature T, then Q is called an increase 
or a decrease in os entropy of the substance. Thus change in entropy is 
denoted by A S = T Obviously its SI unit is Joule/kelvin and its C.G.S. 
unit is Cal/ kelvin. But the Second law of thermodynamics imposes the 
restriction in which only those processes are possible for a system in 
d which entropy of the system plus surroundings always increases. Thus, 
Ww on account of the processes occurring in nature the entropy of the universe 
Nical is continuously increasing. That's why entropy doesn't obey the law of 
conservation. 

Our every day experience tells us that chaos (disorder) must probabl 
heat ry day exp p ¥ 
first exist in nature as usual while the orderness is the least probable. Thus, 
ble. inall natural processes there is a tendency to proceed towards a state of 


in great disorder. As entropy of a system increases due to natural process 
4 taking place in the system, the degree of molecular disorder of the system 
also increases. Thus entropy of a system is a measurement of the degree 


4 of molecular disorder existing in the system. That's why we conclude that 
a gas has more entropy than liquid and liquid has more than solid. 
4 ie, (gas) entropy aa (liquid) entropy > (solid) entropy. 


Some important thermodynamical processes 
(i) Cyclic process : The thermodynamical system wh 
; a way that its initial and final conditions are the same, 
ee Ma cyclic process. 
si 
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By the First law of thermodynamics 

dQ=dU+dW= U,-U,+dWw=dWw ( U= U,) : 

Thus, total thermal energy would be utilised in doing mechanical Work 
and change in internal energy would be zero. 

(ii) Quasi-Static process: A process in whichasystem never works More 
than infinitesimal (very small) from the equilibrium state and it is called a 
quasi-static process. Thus, the quasi-static process 1s an ideal process which 
can never be exactly obtained but can be approximated under some: Specific 
circumstances. 

(iii) Reversible and Irreversible process : A reversible process is one 
which can be reversed in such a way that all changes taking place in the 
direct process are exactly repeated in the reverse order (opposite sense) and 
no changes are left in any of the bodies taking part in the process or in the 
surroundings. The conditions of reversibility are never realised in practice, 
hence a reversible process is only an ideal conception. 

Any process which is not reversible exactly is an irreversible process. 
All natural processes such as conduction, radiation, radioactive decay etc. | 
are irreversible processes. Thus, irreversibility is a rule. 

(iv) Isothermal and Adiabatic process: When a thermodynamicsystem 
undergoes through a process in which its temperature remains constant, 
then the process is said to be isothermal. The essential condition for an 
isothermal process is that the system must be contained in a perfectly 

) conducting chamber and it occurs extremely slowly in which the heat 
produced or absorbed during the process at once goes out or comes in from 
outside. Hence, temperature will remain constant but as there is no perfect 
conductor, so isothermal process cannot be performed exactly but can only 
be approximated. Ideal gas equation PV = RT is directly applicable for an 
isothermal process. 

But when a thermodynamic system undergoes a process under the 
condition that no heat comes into or goes out of the system, then the process 
is said to be adiabatic. Such process can occur when the system is perfectly 
insulated from the surroundings. But since no perfect insulator is available, 
perfect adiabatic change is impossible. Thereby, an approximate adiabatic 
Process con be obtained achieved) It an extemely rapido fast proces 

E a very little time for the heat to go out or to come into the 
system. The equation PV" = constant is directly applicable and relevant for 
a process, where y = specific heat capacities ratio of the ideal 
iene te anaes compressed, the heat of compression is 
pimple hestediechen een its temperature rises, That's why the bicycle 
is suddenly expanded ak cn a Similarly, far 
= : " tk done during it against the 
ecient fae Eee (equivalent to the work done) poe ip internal 
expansioniof ait He  Rlerctecen ect a motor tyre bursts, the sudden 
tyre is cooled down. Asin anadiabatis eeuadiabalic: process in wii ig 

process no heat exchange takes pla 
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also remains constant. That’ 
entropy al ? at's w! ;. 
Suiled isentropic (constant entropy) process” “N Adiabatic process is also 
dry ice (solid CO.) ; 
\gerprepare CO.) carbon dioxide ; 
and consequently it converts into ice, called dry i Suddenly expanded 
con shaking a thermos containin, : 
shaking the existing viscous forces a 


Tmal energy. So 


quently the temperature rises. 


(v) Isobaric and Isochoric Process : A ther 
place at constant pressure is called an isobaric 
Example—The boiling of water t 
taking place at aconstant Pressure (al: 
rocesses- 
A thermodynamic process taking place at 
A i js tant volume i 
F - Obvious] sie me is called 
sochoric process. 'Y. in such a pro 
process is zero (dW=0). Process the work done on or by the 
Thus, in an isochoric process, the heat added 


é to (or taken f, 
system only increases or decreases the internal energy of the one. ic 


modynamic Process taking 
Process, 
bs steam or the freezing of water to ice 
‘O at constant temperature) are isobaric 


>W, W, 


‘Adiabatic > W, ic — Thermal Expansion. 
Ww 


Wyeobaric 7 /¥ Isothermal > 


Wyooctoric > Wadiabotic > Isothermal > Wi oerc — Thermal Compression 


Miscellaneous topics 
(I) Cooling process (Mechanism) 

(a) Evaporation (Vaporisation) : From the Outer surface of any liquid 
at any temperature slowly and steadily the transformation of liquid into 
vapour is called evaporation. In the Process of evaporation (vaporisation) 
the heat energy is supplied by the inner molecules of the liquid and when 
a sufficient heat energy is acquired by the molecules of outer surface then 
these molecules start to detach from the liquid. Thus, vapour is formed and 
along with themselves molecules have lower heat energy and ultimately 

temperature falls. Thus evaporation is a process of obtaining the cooling 
from the liquid. The evaporation depends on various factors like amount of 
vapour present in atmosphere, the area of ihe liquid surface, the temperature 
of the liquid ete. If the water vapour p-esent in the atmosphere is large then 
the rate of evaporation is least and vice-versa. That's why in summer wet 
clothes are dehydrated soon and made dry in short interval of time, while 
in rainy season the process of drying takes a longer time. In summer, surahi 
(water container made of ceramic) by the evaporation process lowers the 
temperature and water becomes cool. If the body temperature of a man/ 
women due to suffering of a severe fever becomes extremely high then tes 
keeping the weted cloth on his/her forehead such high temperature can 


lowered down through the process of evaporation. 
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‘i t be cooled downs 
hall or any closed space ere ely it will be warmed 
refrigerator soot = Is it into 
: oe a0 Test from its anteOr, an one a ag d 
erne ling sic it ultimately warms up the room ‘i an 
ee . i the process of evaporation, 
duces cooling by the p' i h 
phe Res ot bert the liquid freon is filled up in he vapoured] @ 
“Selamat the process of evaporation cooling is achieved, 2 
coil of copper and by the p! Miiomet 2 
iabati tisation : At present Dy the mechanica] 
ee ae eapeanie is obtained by the method of adiabatic 
process. the ome ae a paramagnetic substance is magnetised, its 
demegreceation: i irecti f the magnetising field. The necegsga; 
molecules are set in the direction o: : ye ea, : 
work done in this process is added to the internal energy of the substance 
which suffers a rise in temperature. If the substance is allowed to coo] 
and then demagnetised under an adiabatic condition, the molecules 
return to their original random distribution and there is a corresponding 
fall in temperature. This effect is too much pronounced at a very low 
temperature. 
Giauque and McDougall used gadolinium sulphate (a paramagnetic 
Pe a of 8000 Gauss in order to obtain the temperature of 


si 


suffer a fall in tem 
suffer a slight rise in temperature (heating effect), 


The temperature of i i ( 2a 
Inversion | T. = a i ist, 
8S and below thi i” Rb) characteristic o 
ape nis temperature cooling is observed hi 
‘Served and at the inversion temperature neith ve 
ler hea 


f the Particular 


above it heating 
ting nor Cooling 


The inversion 
temperatures for H, 
ma : : and He 
oh these gases show heating effects at o; a = BOIG 
‘al temperatures of H,, He is brou, rainary tempe: 


8ases will also show cooling effect, Bht below — 80°C a, 


" a ee expansion ; [f 
le atmosphere, then j i i 

attractions, Sises the eller ay vernal we rk ag a 

hea sa F sion is su agai 

i Hg es it baie the surroundingasy and no Shoe the molecular 

; energy o; the gas it ich ae Oxt ae = 

expansion the cooling is main Which Te, oe TX is sy 

Y due to the ext re cools, “Tawn from 
e 


4 compress, 
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” sses are common to achieve the cooli: chrondles 
Braeeorthe Processesofthesecooling ‘are; adiabaticorpancnn 
Joule-Thomson effect and adiabatf cin eee 


lemagnetisation ; BN c 
eater. gn tion in their increasing 


i.e. (adi. demag-)coting > Joule-Thomson)....,,. > (evaporation) 
ane 7 > (adi. expan) 
dD (a) umidity : ¢ amount of water vai i 
atmosphere is called humidity. The amount of water epour ean the 
= ferent for different places, Generally, the 

near thesea-level is large thus, humidity is also lar, 
humidity is found to be more. 


The water vapour in air of any volume at 
Thus, relative humidity = any temperature 
The water vapour required of the same volume 
at the same temperature 


The relative humidity is measured by a device called Hygrometer. On 
increasing temperature relative humidity is increased. 


Saturated vapour : If at a 
amount of water vapour, then 
saturated water vapour. 


given temperature air absorbs a definite 
at this state air is said to be in the state of 


(c) Air-conditioning : The climate of an’ 
determined by various parameters like temperature, relative humidity, the 


wind flowing direction etc. Usually for a hygienic and comfortable climate 
the following conditions should be fulfilled. 


(i) The temperature should lie between 23°C to 25°C. 

(ii) The relative humidity should lie between 60% to 64%. 

(iii) The speed of wind should liebetween 0.0125 m/secto0.01417m/ 
sec. 

Such climate usually doesn't exist naturally specially in the urban 


areas. Thus it is prepared artificially and on this principle air-conditioning 
operates. 


y place on the earth's surface is 


IV. Light 
1, Nature and Speed of Light 

Light: Lightis an external cause due to which any object becomes visible 
for human eye. For the illumination or visibility of an object light incidents 
upon it (up tg.1/6th second). Then after reflection it comes to the eye and 
then the object is seen. At present light is defined in the form of an energy 
which transmits (propagates) as an electromagnetic wave and whose energy 
is confined in the form of a small packet called photon. 

Dual nature of light : In early time it was believed that light consists 
of a stream of corpuscles, emitted by various light sources travells outward 
from the sources in straight lines. This was the idea of Newton's Corpuscular 
theory. The corpuscles directly penetrate through the transparent materials 
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ials. When they (co; 
flectback from the surfacesof opaque material 
butrefle 


illumination. . 4, 
enter the eye, they cause the sense of i the idea of light as a Wave Wag 


: i f 17th century lection and refrac}: 
Butlins la shawed that the laws Sie was objected thare i 
P. iid ke aeoisloed on the basis of wave theory uld be able to &XPose a 
could be exhibits the wave motion, then one 5! ie abstaclegii ther da 
se sae apres as waves can bend around t 
aroun a 


aves are SO small that oa 
It is well known that the wavelengths of at that it is not ordinariie 
the bending, which actually a oe ne around the edges of an Object 
observed. In fact, the bending of light wae by Grimaldi before 1663 aa 
(a phenomenon called diffraction) was no ve picture, but its signi ficana 
interpreted by Hooke in 1665 in terms of wa 
was not recognized at that time. tina ence interference 
After 1827 the experiments of Young anc 1d i guide Boy Foust 
and the measurement of the velocity of lig be correctly explained f 
demonstrated the Phenomenon which ere! 2 ip by themed y 
the corpuscular theory, and it could be explained o: oh ; aa thotth, wa 
Young's experiments enabled him to measure the wa an P oa a 
and Fresnel showed that the rectilinear propagation o; ee ee toe re 
diffraction observed by Grimaldi and others, could be explaine ight is 
assumed to be waves of shorter wavelength. 
The next forward step in the theory of light was taken by Maxwell 
who showed theoretically that an oscillating electrical circuit Tadiates 


fifteen years later, Hertz succeeded in producing short-wavelength Waves 
of electromagnetic origin and showed that they possessed all the Properties 
of light waves like reflection, refraction, polarisation etc, Thus, Maxwell’ 


Speed Of light : First] Ro 
Speed of light with the fy ° ee fee Mie ra, 
In different Media the 
refractive index of ¢ 


€ Value of the 
Planet (Jupiter), 
i LL dePends upon the 
medium Which has larger te 


vacuum 


Speed of light in i 
i. medium 
in ae and it is 3 x 198 meter /sec, 
sta : Tser medium the speed 


eed the value of 
thes eed € of the speed 
lesser than 359 si vacuum, in Water it is 
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values of the speeds of light in various media 
Medium Speed of light (m/s) i 
tue Pee Medium Speed of light (m/s) 
y« on : F ass 2x 108 
“ater 2.25 x 10! Rock salt 1.96 x 10% 


. ‘: tal 
Oiloftarpin 2.04 x 10 Nylon 1.96 x 10° 


Light from the sun reaches the earth's su 


\ rface in 8 minutes 19 s id: 
and the reflected light from the moon takes 1 -28 second: eas 's 
and the Is to reach the earth's 


Rectilinear propagation of light: In anisotropical (having samedensi 
materialistic medium the rays of light move in straight line This ee | 
rectilinear propagation of light. The formation of various types of shadavs 
the formation of image through a pin hole camera, occurrence of solar and 
lunar eclipses etc. are the examples of rectilinear Propagation of light. 
Miscellaneous 


(i) Firstly Newton asserted that light is made of micro particles or 
corpuscules and it moves in a straight line. Newton also speculated that 
white light is made of all the seven colours. 


(ii) Huygens propounded the wave theory of light. Which asserted 
that light can be displayed in the form of waves. 
(iii) Young propounded the theory of Interference of light. Young's 


experiment was the base of the verification and confirmation of wave 
theory for the physicists. 


(iv) Maxwell propounded the theory of electromagnetism in 1864. 
According to Maxwell the oscillating electricand magnetic fields generate 
an electromagnetic wave perpendicular to each other and its direction 
of propagation is perpendicular to each electric and magnetic field. This 
theory was verified by Hertz and later on commercial level too much work 
was done by Marconi in this regard. 

(v) Max. Planck in 1900 gave the famous quantum theory by the help 
of an equation E = hv, where It is called Planck's constant and v is the 
frequency of emitted photon. He also explained that the energy in the 
electromagnetic wave is quantized and appears descretly in the form of 
packet called quantum and this energy is confined in the form of a pocket 
called photon. This concept became the origin of Quantum mechanics 
later. 

(vi) Einstein on the basis of a comperhensive observation and 
speculation in 1905 declared that the light is quantized and the energy is 
divided into a small group called quanta and the corpuscule of the light 
is called photon. 

Sources of light: The sun, stars and other celestial bodiesin our universe 
are the natural sources of light. In stellar or solar system, hydrogen atoms 
regularly transform themselves into helium and tremendous amount of 
solar energy or stellar energy is produced. 

Apart of such energy is received by our earth's surface. The sun is 


5! Jind» 1026 Tawa amare ner ce i Einstein's mass 
Scanned by Ganiscanner 1 cand and according to Ei 
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i = the rate of mass decay is 4 x 

i t relation (E = mc”), the r Papert 

energy equivalen ill supply its energy up! 'PProxmat 

he Pan cathe are oe artificial sources of light like el 

jousand crore: . A 
zi bulbs, matches, candles etc. 


h which light Tays 
: When an opaque body (body throug) i 

PO iol Marit is ae in the front of a cine - ad 
the opaque body a black or dark region appears w roeof light. Foca 
formation of shadows depends on the types of sou' Tied ambre Sea 
of light is a point source, themthe shadow formed is calle ef 
an extended source of light is called penumbra. 


cover of rubbed 
| glass or a piece of oily paper are 
taken. Whenever an object is kept in 
front of a camera then an inverted 
image is formed near the rear wall 
of the box. If more than one Pointed 
hole is made in the front wall, then 
d a number of inverted images are 
formed which are equal to the number of holes. 
This also Proves the rectilinear Propagation of li. 
depends on the distance between th 


Pin hole 


B 


Pin hole camera 


the photographic plate 
formed. 


Height of the object 

ia Height of the image 
_ Image distance from the hole 
~ Object distance from the hole 


Obviously, for a substantial magnification the object distance from thi 
Pointed hole should be small. 


| Eclipse : 


j the shadow region fe sun is _____ (m) E 
| not visible and this Position 
is called solar eclipse. This 


eclipse may be full or Partial. Solar Eclipse 
Full solar eclipse occurs on the 


day of full moon, 
(B)/GGRAFECPSeEWHER -.... Ca (): 
the ear comes between the | 


Here, magnification 


5 


e 
| 


_ Lunar Eclipse a | 
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i ij Ft lis position 
is called Junar eclips« es arm ma’ = aa stvisiblea and 
eclipse occurs on the day of new meer or partial. Full lunar 


Eclipses are not visible and do not occur each and eve; 

i i ‘Ty month because 
the equatorial orbit of the earth makes an an le of 5° to 7° z 
axis of the moon. 8 ‘© 7° from the axial 


2. Reflection of light 

When a light ray incidents on a smooth and polished surface, then it 
undergoes (comes) back almost in a different direction, such incidence of 
light ray is called reflection of 
light.Aplanemirrorisassumed 
to be the best reflector. The 
straight line perpendicular to 
the reflected surface is called 
normal. The angle between 
incident ray and normal is 
called angle of incidence and between the normal and reflected ray is called 
angle of reflection. 

There are two laws of reflection— 

(i) Incident ray, normal and reflected ray all lie in the same plane. 

(ii) Angle of incidence and angle of reflection both are equal. Thus i =r 

Plane mirror : One surface of the mirror is plane and another surface 
hasa sharp metallic polish which is pasted. This is done to avoid the polish 
decay. The backside of the mirror with silver or mercury layers (metallic 
polish) works as reflector surface. The object and image both are located 
at equal distance. In a plane mirror the formed image is always imaginary 
and it is equal to the size of the object laterally inverted. 


Ts 


LR. — Incident Ray 
N — Normal 
R.R. — Reflected Ray 


a speed v moves forward with this speed then its 


of an object, the size of the plane mirror 


lane mirror is rotated 


(iii) If the incident ra 
by ana g A 
(iv) If two plane mirrors are inclined to each other at then 


is kept constant and the 


total number of images formed between t! 


Thus, if two plane mirrors are inclined at right angle to eacl 
will be formed between them. 


Utilities : The plane mirror is utilised in the form of kaleidoscope, 
Periscope, looking glass etc. th 

(i) Kaleidoscope : In it three rectangular plane mirrors of es leng! ie 
and equal breadth are attached to each other in such a way that the aoe 
between two mirrors is of 60°. The reflecting surfaces of all these munrors ar 
inwardly confined and in the space confined by the-mirrors, the pieces 
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, ue to the multiple reflections of the plane mirror; 
moving the Pipe location of th 


’ © pieces of the colour glasses and the 
of images are changed, 

(i) Periscope : In it two plane mirrors are attached to each other af 
45° in such a Way that the reflecting surfaces are oppositely directed. Light 
Tay first incidents on the reflecting surface of the first (upward) mirror ang 
the reflected beam now incidents upon the second (downward) Mirror sq 
that after reflection j 


ra 
of 


uses periscope to d 
submarines Perisco 


surface. Concave mirror 


The spherical mirror is of two types— 

(i) Concave mirror : The spherical mirror whose re % 
inwardly leaned is called concave mirror. It is also cal! F 
because it converges the coming rays from infinity. i 

(ii) Convex mirror : The spherical mirror whose reflecting surface is i 
outwardly leaned is called convex mirror. It is also called diverging mirror 
because it diverges the rays coming from infinity, 


Convex mirror 


flecting surface is 
led converging mirror 


As both concave and convex Mirrors are constructed 
ss 5 tre of the glass sphe: 
spherical glass.The cen' 8! P| 
(and the middle point (O) of the 
assing through the centre of cury 
Pre middle point of the straight li 
curvature is called focus (F), 


Thus focal distance (f= ‘adlus of curvature 


throu, 
Te is called centre Bn the same 


i 
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The focal distance (f) of con, oP 
the following formula cave and convex Mirrors is evaluated by 

mM ; 

otu gf Where u= Object distance 


v= Image distance 


f = Focal len; 5 
sth of the m: 
Magnification : The ratio of j pili 


Thus magnification (7) = Length of Image = Image distance (v) 
Length of object ~ Object distance (u) 

The image formed by convex mi: 
object is formed behind the mirror 
between the pole and the focus 
and the image formed is smaller 
than the object and it is erect and 
virtual. 

If the position of the object is 
changed and if it shifts from the 
pole, then the virtual erect image 
becomes smaller and shifts towards the focus. 


ror : In convex mirror the image of an 


Use : Since convex mirror is diverging in nature, so the objects of a large 


region are being diverged into a smaller region. That's why the convex 
mirror has a vast field-view and so these mirrors sf ulsed in motor cars 
ue to large field view these are utilised 


in the reflecting lamps installed near the roads and streets. 


The images formed by concave mirror : The position of the object may 
vary according to our choice and so the images which are real and inverted 
can be formed at various locations tabulated as given below. 
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e . 
iti image Size of image Nature 
Position of object ipa with comparison 
to object 
small 
(a) At infinity (°) At focus a 
) Between centre Between oe = 
* of curvature and centre 0 2 
infinity curvature ‘ ca 
(c) a centre of At centre of Equal in length 
i curvature curvature 
(d) Between focus Between centre Large : 
and centre of of curvature and t 
curvature infinity 
(e) At focus At infinity (co) Very large 
(f) Between pole Behind the mirror Large pie and 
and focus és 2 


3. Refraction of light 
When a light ray passes from one trans 


transparent medium perpendicularly at any point on a line dividing bo 
the mediums, then the Tay passes directl 


they incident inclinedely then they deviat 


= ees 


Rarer medium 
(air) 


. 2 P 
*, Denser medium 
B (water) 


Ifa light ray enter: 
to water) then this ray 
line of both the mediu 
the normal. Also if 
Parallel to the norm, 


Denser medium 
(water) 


al, 


Normal and 

: 'Y two mediy 

sine of the angle of refr, ce 
second medium wit 

j Jaw. 


Refracted ray all li 
: e ra) 
action is con, 
Tespect to first 


ein the same plane. 

© angle of incidence and 
called refractive index of 
Ment is also called Snell's 


tio of sine of th 
stant and it is 
and this state 


sini _ 
sinr Or Wy 
Now, if Hy = 


Thus 


hh. 
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‘then ,H2 - M331 = 


similarly; 4 

: 7 Mao alge =I 
Where 1 -* air (a), 2— water (w),3 — glass (p) Senne 
If refraction takes place from vacuum or air to an 
e ratio of sine of angle of incidence and 


'y medium then the 


ed absolute refractive index or simply tadecoe pee ah ered 
Verteg ee tia absolute refractive index (1) = SiNi 
sinr 
Nve: is also observed optically that the ratio of veloci ight i 
Tteq 6 saineity of light in any medium is equal to eae cen Smite 
ofthe medium. wo 
oystteg Thus y= ego 
velocity of light in medium (c,,) 7 Hy 
The refractive index of different colours (different wavelengths) of the 
light are different. On increasing, wavelength refractive index decreases. 
That's why the red colour of visible light has the least value of refractive 
index and the voilet colour has the largest value of refractive index, as 
tother the red colour has longer wavelength and the violet colour has shorter 
‘both wavelength. Also with rise in temperature index of refraction slightly 
3ut if decreases. 
1 this 

@ g stars a : Atmospheric air has various layers 
of different densities. Whenever light rays coming from stars incident on 
air surface (layer) then refract from various layers because air layers are 
not static. Thus we observe that stars are twinkling due to their various 

sitions in different time intervals. 

(ii) The coin kept at the bottom of a container having water seems 
upwardly uplifted : Whenever a coin is kept inside a water container, 
then the phenomenon of refraction takes place and the coin kept in the 
container seems upwardly uplifted. 

air (iii) A fish inside water seems uplifted from its original position. 
ng (iv) A straight rod partially sunk inside water seems to be bent. 
m (v) Whenever the sun is below the horizon then before sunrise and 
m after sunset the arene ~ 
4, Total Internal Reflection of light 
When any light ray enters from an optically Sete recinss to an 
d optically rarer medium then due to refraction the light ray bends away from 
of the normal. But as well as the values of angles of incidence are increased, 
‘s the light bending from the normal becomes more and more away. Thus, 
the value of angle of refraction is in increasing order. But for a definite 
angle of incidence the angle of refraction becames 90" and here the angle of 
Incidence is called critical angle. 
Thus index of refraction (ph) = =, 
sinC 
reosiniG-= : F where C = critical angle. 
a —— 
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= *. 
ertain value, 
. ede .d by more than ac J 
incidence is increase D neidebce can 
gaa eoene fract at all. Thus the angle ip back int Noth ie 
the light ray doesn’t refract at al. 1 ont ray refle ode a 
greater than 90°. In this situation inc! ical optics is called total ing, se 
edi his incident in geom aienionof total 
praca the region (space) uae a tem a 
reflection takes place becomes seams reflection two conditiong are ae 
ta for the occurrence of total 1 ax 
seal optically denser to an optica se) 
(i) The light ray must enter from an op’ lly to 
rarer medium. scise ie = fd 
(ii) The angle of incidence should always be g) critical a 
angle. . 
Critical angles of some important substances : : d " 
Substance Index of Critical Substance ee Critical ‘ y 
refraction angles refractio' angles 4 
Water 1.33 48.5° {Flint glass 1.65 37.49 
Crown glass 1.52 41.1° 5 


Some interesting incidents related to total internal reflection— 

(i) Over brightness in diamond : The critical angle is very low 
(approximately 24°) for a light ray coming from diamond to air. When light ‘ 
rays enter into the diamond, then from various layers multiple reflections i) 
take place and if the angle of incidence of the rays becomes less than 24°¢ 
then light rays come out from the diamond. Thus, light rays entering from 
every side into the diamond, only appear to come from certain side and 
that's why the diamond appears overbrightend. 

(ii) Ships hang inverted (looming) in the air in cold countries and 
trees hang inverted (mirage) underground in deserts : 


Loom in cold countries 


Mirage in deserts 


Incold countries 
of sea-water and it 
upwards from 
continuously aw 
light rays begii 


most densed state at the surface 


ES lai So the rays diverging 
Seen ni Say, a ship are refracted 
se totally reflected when the 

Continuous refraction towards 
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a simply optical illusions, 
(iii) The cracked part of Slass appea, i 
part of glass contains air, which acts Te ee fe oes aoe 
When light rays enter thr ough the glass (cracked) to i onthe Neh : be ig 
Tact in 


part of glass appears to be brightend. 
(iv) A test tube filled with water appears to be brightend due to the similar 


amplitude or intensity. 
An optical fibre is 
basically composed 
through a long, large 
andcompactquartz fibre 

and each fibre is 10 cm : " 

thick. Around the optical Total internal reflection 
i stance who. i 
fibre a substance Se Light Nite 


index of refraction is 
about 1.6 is wrapped out. When the light rays incident on one side of this 


fibre by making a very small angle, then these are refracted inside it. Thus 

incident rays after being totally internally reflected collide with the other 
end of the fibre. On this limiting surface upto which optical fibre is confined 
again the angle of incidence becomes greater than the critical angle and total 


internal reflection takes place again. 
flection takes place repeatedly 


Thus, the phenomenon of total internal re 
and the light ray reaches from one end to another end. 


Use of optical fibre : 


(ii) To send laser light rays inside the human body. 


(iii) Today optical fibres are frequently used in telecommunication. Old 
Copper cables are being replaced today by optical fibres whose capacity is 
large and they are convenient in use and which are noise free. 
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. ugh a lens Oey 
‘i 5, Refraction of light Lie earls by two sphey Te 
Jens is a transparent media boundinpie™ " 
Lens : A lens 1s a f the two bounding surg, uJ 
surfaces. ing the centres of lea of a lens by a plane pags. 
"The line joining ¢ ce the lens. The sect! section of the lens, Ay : 


ipal axis o! d principal 
is called principal | axis is called prin t : 
its principal axis is joint on : 
Tee ar alate section. The through the lens is called its 9 
shown by its ass undevia' 


Jens 

Tens . ie 

convergent na Ache 
i e diverge! 

are said to be dive! n kis 

and concave lenses are diverg' 


F rge a par 
s. Lenses which cones Saito 
Generally, 


Under co-ordinate sign convention (which is updately acceptable) 


focal length of the convex lens is taken positive and that of concave lens is 
taken negative. 


The lenses are generally constructed by the good quality hollow 


spherical glasses which act like tefracting surfaces by various ways but 
only six types are common which can be shown as below;— 


Convex lens or 


Plano-conv 
- e: : 
Convexo-convex lens lens 


Concavo-convex lens 


Concave lens 
NS Or Pi. 
7 ano- 
Concavo-concave Ine ©-concave lens Convexo-concave lens 
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Terms related to lens 
Optical centre : It is a m 
through it doesn't deviate, 


two sPhericay 


ding Surfag, 
olane Passjn, 
ons. A lens is axis meet or appear to meet after 


id point in alensand an: 


101 


y light tay which passes 


of Position of image 


Position 
object 
(a) At infinity (00) At FE 
(b) Left near 2F, Between F, and 2F, 


(c) At 2F, At 2F, 

(d) Between 2F, Right from 2F, 
and F, 

(e) At F At infinity (0) 

() BetweenO Towards objects 
and Ei 
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Nature, Size, Position of image 


real, very small and inverted 
real, small and inverted 
real, equal and inverted 
real, large and inverted 


real, very large and inverted 
Virtual, erected and magnified 


Wordpress.com ~ 
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ion by concave lens 
he image is formed 
the 
and 


The image formati 
: By concave lens often #! 
towards the object side (left) between 


focus and lens and itis virtually erected 
small. 7 
Object can be kept at various position 
and image can be obtained. 
Relation among object distance, 
the lens. 
1_1_ 1 called lens formula and it is the requi 


h focal length. 


image distance and focal length of 


red relation between, 


vu P 
the distance of object and image wit _ 
Here, _f = focal distance, +ve for convex lens ani 

u = object distance 


v = image distance. 7 . 
Relation among focal distance, index of refraction and radius of 


—ve for concave lens, 


curvature. 
1 
(a) Thin lens formula : ; =(u-1) i x) 


where 1 = index of refraction of the lens. 

f = focal length 

R,, R, are radii of curvature of two surfaces. 
If the lens is a plano-convex then R,=” 
Thus, by lens formula 7 =(u-1) (e - e) 


R 
~ 2 -1 1 p-l1 
atu (0) A 2 aieot 
a a 
(b) Thick lens formula : If f be the thickness of the lens then 
1 1_ 1 (u-1)t 
Leqen ft 2, t 
; Ni RR, ow R R, 
Equivalent focal length of two lenses : 


(a) If two lenses are kept i 
in conti i 
two lenses is the sum of t : 5 pe ee 


lent foca 

he focal lengths of the lenses, hanay 

alent focal length of 

focal lengths are f, and f, then 1 _ 1 t ms 
ee 


ck 


f fh 


(b) But if these two ley 
nse: 
focal length is givenby * kept apartatd distance, 


enses whose respective 


then its equivalent 
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5 are +00 and —ve. 


That's wh: 
Yy convex le 
Sehan be POWeF. ns has +ve power and concave 


Jen 1 he fe ula 
Equivalent power of the combination of enses : As from t! I 
3 m the form 


squivalent focal length 
of equiva 1. re ape when these two are in contact. 
rie 
If first lens is concave, say P,=-15 (dioptre) 
and second lens is convex, say P, = 


then P= 


+2.5 (dioptre) 
: 54+25=+1dio 
Also, if dis the distance between two lenses, then P = P ; age P.P. 
Variations in the power of lenses : Wh A ed eyteat 
eye : enever a lens is kept insi 
liquid its focal length and power both change. If a lens of setecive ae 
pis kept inside a liquid of refractive index ’ then here three cases arise; 
(a) When 1 > w’ : Here power of the lens dec i 
Te S 
increases. The nature of the lens remains the ane ee 
(b) When pt = Ww’ : Here focal length of the | infi 
: lens becomes infinite and 
thus power of the lens vanishes or becomes zero. Thus lens behaves like a 
plane parallel plate and inside the liquid lens doesn't look. 
(oO When u.<w’ : Here power of the lens again decreases and thus focal 
length increases. Thus a convex lens acts like a concave lens and vice- 
versa. 


6. Dispersion of light 

When a light ray incidents upon a prism, it gets refracted through it 
and bends towards the base of the prism and this ray splits into various 
colours. This group of component colours is called spectrum. Also the 
process of splitting of a white light is a 


called dispersion of light. Inall the colours 
of white light, violet ray (colour) deviates 
the most and red ray (colour) deviates the 
least. The white li even colours 


wot 


S-BeO<O 


oS ed tha rent 
colours of white light deviate on different 
angles. The optical dispersion takes place because different colours of white 
light have different speeds for any transparent material. As well as the 
refractive indices of various colours of the light increase correspondingly 
their speeds decrease. 

For example : The violet ray (colour) has the largest refractive index and 
the least speed in glass and red ray (colour) has the least refractive index 
and the largest speed. Other colours have their speeds between these two 
colours—violet and red. 
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ms is the least and that of the , 


i Jour i - 
of a of light is expressed in Angstrom 


and 1A = 10°". 


i ours : a ie 
Wavelength of po os Gn A) Colour oe (in Ay 
Colour oleae Yellow 5893 . } 
Violet on i Red 6563 
Blue tion, reflection and 
a of refraction, — otal 
Rainbow : When the ey aentally and in which a comprehensive ] 


internal reflection take p! 
optical dispersion also ta 
The rainbow is of two types— 
(i) Primary rainbow : Whenev: 
end some rain drops remain suspe 


kes place then a rainbow is formed. | 


er rainfall occurs then after its complete | 

nded in the sky = in the meantimg if 

sht ray (from the sun) incidents on a particular hop insuc a way that | 

md ie ih and refracts two times then primary raion te formed. | 

In it red colour is located outwardly and violet eoloa is located inwardly, | 

Inwardly located violet ray makes an angle of 40°.8 and outwardly locateq | 
red ray makes an angle of 42°8' at the eye. 

(ii) Secondary rainbow : As above if the light ray (from the sun) 
incidents on a particular drop in such a way that reflects two times and 
refracts two times then secondary rainbow is formed. In it violet colour is | 
located outwardly and red colour is located inwardly. Outwardly located | 
violet ray makes an angle of 54° 52' and inwardly located red ray makes an | 
angle of 50° 8’ at the eye. — | 


The secondary rainbow is less distinctive and clear than the prima: 
rainbow. 7 


Primary, secondary and complementa: 

' ry colours : Red, Gre. 

colours are called primary colours, while Yellow, Red nae 
Magenta and Peacock Blue (cyan) colours are called 
secondary colours. These colours are 


p repared bi } 

mixing two primary colours as-below : ve a Yello i 
Red + Blue > Magenta. 7 ig 
Green + Blue > Peacock Blue (Cyan) } 


Red + Green — Yellow 


Green 


If two colours 
hawt’ mutually meet to form a white “dl 


light, then the A 
, colour is called m) 
complementar: 
'Y colour. 


Example : Red + Pe, 

< z acock Blu 4 
Green + Magenta —» hee (Cyan) + White. 
Yellow + Blue WI ; 
Such t 
which we 


Blue (cyan) 


hit 
'YPe of colours wee : Peacock Blue (Cyan) + Whit 
use are practically tio = inour daily life bec e. 

e, ‘a 
Colour Ty pane, ause colours 
Colour of 
all other colo 


es prim 
Objects : The co} 
UTS are absorbed 


ary colou 
Tred, pre, 
our of an 8reen and blue, 


y bj . 
The object EH is the reflected colour and 
ich reflects all the incident 
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ofall the colours. 

Example : When a red rose is seen through a 
appears black because red colour is not availabl. 
colour is absorbed by it. 


8reen glass then the rose 
le for reflection and green 


The colours effect on various type of objects 


Nameof Inwhite Inred In green In yellow In blue 


objects rays rays rays rays rays 
White paper white red green yellow blue 
Red paper red red black black black 
Green paper green black green black black 
Yellow paper yellow black black yellow black 
Blue paper blue black black black blue 


7. Interference of light waves 

In general interference is the phenomenon of sustained cancellation 

or reinforcement of two waves when they meet under certain specific 

conditions. When the effect of one wave is constantly neutralised by the 

other, two waves are said to interfere destructively and when their effects 

are reinforced they are said to interfere constructively. Thus, we can say that 
when two waves of the same frequency travel in same direction and have 
a phase difference that remains constant with time, the resultant intensity 
of light is not distributed uniformly in space. The non-uniform distribution 
of light intensity due to superposition of two waves is called interference. 
At some points intensity is maximum and interference at these points is 
called constructive interference. At some other points intensity is minimum 
(possibly even zero) and interference at these points is called destructive 
interference. Usually when two light waves are made to interfere, we get 
alternate dark and bright bands of a regular or irregular shape. These are 

called interference fringes. 

Interference is the most fundamental characteristic of a wave and there 
is no loss of energy in it, there is only redistribution of energy from maxima 
to minima. The phenomenon of interference was firstly demonstrated by 
Thomas Young in his experiment called Young's double slit experiment. 
Examples related to interference 

(i) The kerosene oil spread on the water surface seems to have a decent 

colour because of interference of the light. 

(ii) The soap bubbles have a brilliant colour in the sunlight because of 

interference of the light. 

Coherence : A wave which has a pure sine wave for an infinitely large 
Period of time or for an infinitely extended space is said to be a perfectly 
coherent wave. In such a wave there is a definite relationship between the 
Phase of the wave at a given time and at a certain time or distance later at 
a given point same condition is again satisfied. 
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i erfectly coherent wave, Li 
. however emits a pi see ‘ 3 Q 
Ne — mea waves only for a limited period of time oy Ma 
waves which are pure s ves. 
limited space are partially erent of coherence-criteria of time an 
i t crite! 
Thus there are two differen of temporal coherence 
criteria of space. This gives rise to the phenomena iP 
and spatial coherence. 


8. Diffraction of light 


ight 
2n opaque obstacle (aperture) kept faa i eer re 
rani 
opecien meen travels the obstacle (sperture) 
‘© the wavelength of the light), there is a leparture 
Pagation and so the light bends round the Corners of 
nters in the geometrical shadow. This bendin 
of the light is called diffraction, Consequently, the edges of the shadow (or 


ly observed. 


nses. Here the inci 
shape) is plane. 


9. Polarisation of light waves 


Ordinary N\ Polarised F Maximum 
Light =} Light \ i 

8 i] ‘gl : Light 
: 4 
BP. P, 

Ordinary Polarised 

Light) NN Light en, 

> : > “No Light 
PF; P. 


Py, Py tourmaline crystals 
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When an ordinary light incidents normally upon a pair of parallel 
qurmaline crystal plates P, and P, as shown in the figure which have 
peen cut parallel to their crystallographic axis, the emergent light shows a 
variation in intensity as P, is rotated. The intensity is maximum when the 
nis of P, is parallel to that of P,, and minimum when it is at right angles. 
This shows that the light emerging from P, is not symmetrical about the 
direction of propagation of light, but its vibrations are confined only toa 
single line in a plane perpendicular to the direction of propagation. Such 
light 1s called plane-polarised or linearly-polarised light. 

"According to the electromagnetic theory of light, a light wave consists 
ofelectric and magnetic vectors vibrating in mutually perpendicular planes, 
poth being perpendicular to the direction of Propagation of light. The 
electric vector acts like a light vector. Hence, the plane-polarised light is a 
light in which the light vector vibrates along a fixed straight line in a plane 
perpendicular to the direction of Propagation. 
symbolical representation 


Unpolarised light 


Vibration parallel to the plane 


of paper 
Plane polarised light rvvyre ne 


Vibration perpendicular to the 


>) = plane of paper 


As in an unpolarised beam of light all directions of vibration at right 
angles to that of propagation of light are possible, hence it is represented 
by a star. 

“In a plane-polarised beam of light the vibrations are along a single 
straight line. If the vibrations are parallel to the plane of the paper, they are 
represented by the arrows. If they are along a straight line Perpendicular to 
the plane of paper, they are represented by dots. 

Light waves are transverse : In tourmaline experiment, the variation 
in intensity of the emergent light on rotation of P, (First section of the 
polarisation) shows that light waves are transverse. But if the waves were 
longitudinal i.e. having vibration along the direction of Propagation of light, 
they will have passed through P, in all positions of it. 

Thus, polarisation of light takes place with transverse waves only and 
doesn't occur with longitudinal waves. That’s why sound (longitudinal) 
wave doesn't exhibit the phenomenon of polarisation. 

Doubly-Refracting crystals : There are certain crystals which split a ray 
of light incident upon them into two refracted rays. Such crystals are called 
doubly-refracting crystals. These are of two types : uniaxial and biaxial. In 
uniaxial crystals there is one direction called optic axis along which the two 
refracted rays travel with the same velocity. The examples of such crystals 
are calcite, tourmaline and quartz. In biaxial crystals there are two optic 
axes. The examples of biaxial crystals are topaz and arogonite. 

Doublerefraction: Whena ray of unpolarised lightincidents ona calcite 


quartz) crystal, it splits up into two refracted rays. The phenomenon is 
led double refraction. 
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One of these two refracted rays is found to obey the laws Of re 
ie. it always lies in the plane of incidence and its speed in the cryae 
same in all directions. This ray is called an ordinary ray (O-ray), The cl 
refracted ray doesn't obey the laws of refraction. It et the crystal 
different speeds in different directions. ees it is bee es an extraording 
ray (E-ray), Along the optic axis, however, O-ray ee “ray both have q 
same velocity and hence the same refractive index. on ordinary ray (9... 
and an extraordinary ray (E-ray) obtained through the double "eFraction 2 
— It i ptical device made from a calcite cr: 

icol's prism : It is an optica 1 £ 
is ee Piting and analyzing the plane-polarised light. 

Dichroism : Some doubly-refracting crystals have the Propert 
absorbing strongly one of the two refracting rays, while allowing theo : 
to emerge witha little loss. This selected absorption by the crystal is known 
as dichroism. The best example of such a crystal is tourmaline. 


When aray of unpolarised light is sent througha 1 mm thick, tourmaling 
plate then it splits up into plane-polarised light in which O-ray ang E-tay 
vibrate in mutually perpendicular planes. O-ray is completely absorbeq 
while E-ray is totally transmitted. Thus, the light emerging through the plate 
is plane-polarised. This is the basic principle of the commercial Polarising 
devices called polaroids. 

Polaroid : It is a large-sized polarising film mounted between two 
glass plates, and is used to obtain plane-polarized light for the commercial 
purposes. The film consists of a thin sheet of nitro-cellulose Packed with 
ultra microscopic crystals of the organic compound iodosulphate quinine 
(also called herapathite) with their optic axes all parallel. These crystals 
are highly dichroic, absorbing one of doubly-refracted beams completely, 
Hence when a beam of unpolarised light passes through the polaroid film, 
the emerging light is plane-polarised. 

Recently large-sized polaroids have been made by stretching a film of 
polyvinyl alcohol. The stretching orients the complex molecules with their 
long axes in the direction of stress and makes them doubly-refracting. Then 
the film is impregnated with iodine which makes it dichroic. Such polaroids 
are called H-polaroids. If instead of iodine impregnation, the stretched film 
is heated with a dehydrating agent, then it slightly darken and becomes 
strongly dichroic. It is called K-polaroid. 

Uses of polaroids 


ystal Whi ih 


(i) Polaroids are used in the laboratory to produce and analyse a plane- 
polarised light. These are cheaper than Nicols. 

(ii) K-polaroids are used in head-lights and wind-screens of cars to cut 
off the dazzling light of a car approaching from the opposite side. They 
are fitted in the head-light and wind-screen of the car with their vibration- 
planes parallel to each other but inclined at 45° to the vertical. When two 
cars approach each other from the opposite sides then through the vibration- 
plane of polaroids light is sent out to each other and hence light coming 
from the head light of one car is completely cut off by the wind-screen of 


the another car and thus the driver is able to see the other car by the light 
sent out from his (or her) own car. 
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(iii) Polaroids are used to control the intensi! ; roe 
and bebe aerate peered is fixed outside the 2. ents Ae tert 
fitted inside it which can be rotated and the i i i i 
a recht eg ‘intensity of light can be adjusted 
(iv) Polaroid glasses are used in viewing three-dimensio: 1 pi 
(v) The polaroids are today frequently used in su ad el soa 
the glare of light reflected from the horizontal s ae 
cover glasses of the paintings, polished table, pavements etc 
Plane, Circularly and Elliptical i i ; 
ly polarised ¢ cordi 
Maxwell's electromagnetic theory, a light gee aren arian Sa 
ields (vectors) vibrating in mutuall 


109 


Blasses to cut off 
urfaces such as moist roads, 


of vibration in a plane perpendicular to the directions of propagation. If 
ver, | s 8 a fixed straight line in the plane, the 
light is said to be plane-polarised or linearly-polarised. 

When two plane-polarised waves are superimposed, then under certain 
conditions the resultant light vector rotates with a constant magnitude in 
a plane perpendicular to the direction of Propagation. The tip of the vector 
traces a circle and the light is said to be circularly-polarised. If, although 
the magnitude of the resultant light vector varies periodically during 
its rotation, the tip of the vector traces an ellipse, the light is said to be 
elliptically-polarised. Thus, there are usually three types of polarised light 
which exist in nature. 


10. Scattering of light 
When light waves fall on extremely small bodies (particles) such as 
dust particles, very small suspended water droplets, suspended Particles 
in colloidal solution etc then these are thrown out in all directions. This 
phenomenon of light is known as scattering. Here bodies are small in the 
sense of their sizes and aresmallerthan the sizes (wavelengths) of the incident 
waves. Thus, the strength of scattering depends upon the wavelength of the 
light beside the size of the bodies (particles) which cause scattering. If these 
particles are smaller than the wavelength of the incident light, then the 


scattering is proportional to 1 - This is called Rayleigh’s law of scattering. 
a 
Thus, red light is scattered least and violet is scattered most. That's why 


red signals are used to indicate dangers. Such a signal appears to be visible 
at a larger distances without an appreciable loss due to scattering. 
Incidents of the scattering of light in our daily life— 

(i) Due to the scattering of light sky appears blue : When we look at 
the sky it is scattered light from the atmosphere that enters the eyes. Among 
the shorter wavelength the colour blue is present in larger proportion in the 
light. Light of short wavelengths are strongly scattered by the air molecules 
and the suspended water droplets and itexplains the blue colour appearance 
Of the sky. 
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i) At sunset and sunris ppear 
eatenthas to travel a large distance throug) 
neighbouring este ee nine (eens 

is predomin. . \ 
ae oan oie due to the a “el eatitua neti 

iii tmosphere o i 

(iii) If there were no a’ 


black and stars would be seen during ners appears light blue, while on 
i id day before rains, : ity of colour of th 
a diogt dep it ees deep blue. The ei pa na eardcles hy 
, fact that the water > ied teri 
en oedti the wavelength of light. Rayleigh A mW oF atom 
doesn't apply in this case and colours other than blue may 
larger Proportion. ‘ . 
(v) The seas also appear blue due to the scattering of light. 


11. Human eye 


The human eye is like a Sclerotic 
camera with the help of which 
We see the objects. Human eye 
is externally very hard and 
it is covered with a opaque 
white membrane which is 
called sclerotic. The front part 


Tris 


Visionary 


of eoreee is concave which \ eee muscles 

s_called cornea. Durin eye - 

: - é 2 Aqueous \\ ! 

donation this part (cornea) is Hees = Black colour 
= Membrane 


donated. 


Human Eye 


through cornea. Behind the cornea a colour opaque membrane is located 
which is called Iris. In the middle of the Iris there is a sharp hole, which is 
called pupil. Iris controls the amount of light which enters the eye. If more 
light comes into it, then automatically iris compresses itself. Also in dark 


is filled up which is called aqueous humour, and its index of refraction is 
1.336. Behind the eye lens another transparent fluid is also found which is 
called vitreous humour and whose index of refraction is also 1,336. Behind 
sclerotic there is a black coloured membrane which is called choroid. It 
absorbs the light and stops the process of internal reflection. Inside this 
membrane and in the innermost part of the eye there is a transparent 
membrane which is called retina. The retina is basically a film of optical 


by the human eye. When a light ray incidents on an object, then by ret 
it passes through the cornea and aqueous humour reaches to the retin 5 
retina (used as screen for the glass lens) a real and inverted image 
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his message is 
ect is formed and t "ssage is sent to the h 

pene nerves and the brain realises the real 
ffect of light is found the place (point) where 
pole in the retina goes upto brain. This 
mid-point in the retina which is of yellow colour. Here the obtained image 

is very sharp and distinctive. It is called yellow spot. 
Power of accommodation of eye: To see 
it is necessary that the light ray reflected from 
retina. In usual condition the ]j 


uman brain by the visionary 
erected image. There is no 
optic nerves by making the 
Place is called blind spot. There is a 


luced and again image 
‘ocal length of the eye is 
ry to look at the nearest 
the eye is required and 
‘0 the eye it doesn't look 
er of eye is applied to the 


| ‘pe distance of distinct vision 
is called the least distance of distinct vision and for anormal human eye it is 


25cm. But inversely the eye without applying the power of accommodation 
can see distinctly any object located at far point and for a normal human 
eye it is infinity (co). 

i Colour vision : There are two types of cells found in the retina of theeye 
which are optically sensitive. These are called cones and rods. Cone shaped 
cells react according to the consistency of the colours by which we realise 
about the colours. Rod shaped cells react according to the consistency of 
the intensity of light. This is very sensitive for the dim light. That's why we 
also speculate (guess) about the object in the dark. When light is of shining 
(dazzling) type then rods cells stop to act and cones cells become active. A 
normal human eye's retina has three types of cones cells— 

(i) First type-Sensitive to the light of shorter wavelength (blue colour) 


(ii) Second type—Sensitive to the light of middle range wavelength 
(green colour) 


(iii) Third type—Sensitive tothe light of longer wavelength (red colour) 


Chromatic adaptation : If a piece of glazed (shined) colour paper is 
taken and half part of it is covered, then on looking up to approximately 30 
seconds at the rest of the piece and if the covered part is now made open 
then on looking at the entire piece the covered part appears more glazed. 
This optical incident is called chromatic adaptation. 


Successive contrast : If we look at acoloured image up to approximately 
30 seconds and a white surface is seen then a post-image appears, whose 
shape and size is equal to that of the real image, but its colour is different. If 
the real image is red then its post-image is green and vice-versa. If the real 
image is blue then its post-image in yellow and vice-versa and for the white 
veal image its Post-image is black and vice-versa. Such optical incident in 
technical form is called successive constrast. . ’ 
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ii distinct: visic 
st : The.di: VISION, 
Chromatic Induction or Senadanseer oer Sve Iook at a particular 
DS ee aarh ours are to be 
depends on the all arou various co! 
me avarieae avery of the surfaces where the background of a sharp 
Scnfined it looks different. If any colour is pert i the domain (background) 
etoi then this colour seems to be light, anaes relative distinction in the 
Sflight colour this colour seems to be shot esis contrasts 
i ion or si - 
is called chromatic induction inthe region of blag’ 
colour is called : S octicexne tiie colours in 2 
Phantom colour: 


rs. They can be observed 
and white. These colours are called phantons Sees vennquickly: 
ina black and white TV specially when pic ormal human eye, the least 
Eye defects (Defects of vision) : For seed eyeican castithe image 
distance of distinct vision is 25 cm. Dielaneny the least distance of distinct 
a ie een 7 Los se aga or old age ee aan 
reason Secu e the eye lens is damaged or diminished, is 
eye delectssThers are various types of eye defects— 
(i) Myopia or short sightedness : The Leah 
suffering from myopia cannot see the lista 
objects but easily see the near most objects. 


Causes: ; - 

(a) The sphericity of the eye lens is Myopia 
increased. 

(b) The focal length of the lens decreases. 

(c) Power of the eye lens increases, thus 
here the image doesn't form on the 
retina but in the defective eye it 
forms in the front of retina. 

Remedial measure: The myopiaaffacted 


person uses concave lens of suitable focal Remedy of Myopia 


length so that the image starts to form on the retina. 
(ii) Hypermetropia or Long- 
sightedness : The person suffering from 
hypermetropia cannot see thenear most O R P 
objects but can see the objects located at 
remote distances, 
Causes : Hypermetropia 


(a) The sphericity of the e 


ye lens is decreased. 
(b) The focal length of the 


lens increases, 
©) Power of the eye lens decr 
‘eases, i y 
on the retina but forms just behind it emitter Pa ieaieicss,” 
Remedial measures ; Th ' 
I : The hyperme 
tropia-affected Person uses ri Of -«= 


Suitable focal len, tnow 8 
gth so tha i 
Starts to form on the nen Relmage 


retina. 


Remedy of hypermetropia 
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(iii) Presbyopia : In old age, the Power of accomm 
js diminished (ended) due to which person can see Heit 
nor the far flung object. 
Remedial measures : The Presbyopia affected pers i 
Rice pase ade Person uses bifocal lens 


(iv) Astigmatism : The person suffering from astigmatism sees clearl 
horizontally but not being capable to look vertically. The person affected ty 
it uses cylindrical lens of suitable wavelength. 4 

(v) Colour Blindness : Every human eye by nature is not able to see 
every colour distinctly and this defect of vision is called colour blindness. 
Colour blindness is of many types and it occurs at various levels. The colour 
blindness depends on various defects of the cylindrical (conical) cells of the 
retina. The colour blindness is basically a hereditary diseas:: 
curable. The person suffering of colour blindness cannot distin 
and green colours distinctly. 


dation of the eye 
er the near object 


which is not 
guish the red 


(vi) Persistence of vision : The image of an object Persists on the retina 
of the eye upto 1/10 second. If the object is then removed from the eye, 
the object viability persists upto 1/10 second. This special characteristic of 
vision is called persistence of vision. Cinema works on this principle. Due 
to persistence of vision various celestial phenomena occur in the sky. The 
blades of fast moving electric fan also appears indistinctive due to the same 
reason. 

12. Optical Instruments 


(i) Camera : The camera is an optical device with which pl wtographs of 
various objects are taken on the photographic plate or filmand by developing 
the reel permanent photos are prepared. 

Ordinarily a camera is of two types— 

(a) Box camera (b) Folding camera 
Important parts of the camera 


Light insulated box : This is made of wood or metal whose length is 
fixed in the box camera. But in folding camera this box is made of leather 
whose length is not fixed. This box is fully enclosed from every side so that 
no external light ray can enter inside to it. The inner part of the walls are 
black polished due to which light ray doesn't reflect. 


Lens : In front of the light insulated box a convex lens is enclosed which 
is called objective. In good quality cameras the objective is made from the 
composition of various lenses. Due to it aberration in the image doesn't 
appear. 

Diaphragm : Just in front of the objective a round metallic screen is 
enclosed in which a hole is made through which the light in the camera 
enters which is called diaphragm. The size of the hole is adjustable which 
can be increased or decreased according to requirement. 

Shutter : Behind the lens an autocut plate is attached which is called 
shutter. Whenever a shutter is enclosed light doesn't enter inside the camera. 
During taking photographs it is opened and light is focused on the film or 


Photographic plate upto a definite time interval like 1/10. 1/50. 1/100, ....- 
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etc and the times are called time of exposure. Mis Ss 
by various parameters like value of aperture, sp’ 
the light ete. 


me of exposure is decideg 
d of the film, intensity of 


1 , 
Ground glass screen: It is a plate of grounded (or rubbed) glass which 


is enclosed in the rear part of the camer 


a. The distance of the lens from it 


ject i 1 
is adjusted in such a way that the image of the aan pga Ne tna 
distinctly. After adjusting the distance the photograp’ 


attached. 
Terms related to camera 


Aperture : The effective diameter of the lens is called aperture. 
Relative aperture : It is the ratio of effective diameter and focal length 


of the lens. 


Thus; relative aperture = 


Effective diameter of the lens 
Focal length of the lens 


Focal ratio : The reciprocal of the relative aperture is called focal ratio. 


effective diameter of the lens 


focal length of the lens 
) Thus focal ratio = 


f - number : The numerical value of the 
f- number. 


Thus; f- number = —focal distance _ f 


focal ratio is called 


effectivediameter d 


(ii) Simple Microscope (Magnifying Glass) : 


h ~ length of the object AB 


D = least distance of distinct vision 


The simple microsco 


Pe is an optical j 
of small focal len, P mnetrut 


gthis taken and the body (obje: 


lens. The image obtained tl 
and magnified. Alsoas the 


the angle made by the obj le by the image at th 


curved convex lens has a more magnificati 
the lens the image of the obje 
made on the eye 


Thus; magnifying power (m)= B 
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For a simple microscope, magnifying power Gihcra 


where, D = least distance of distinct vision. 
= 25cm. 
f = focal length of the simple microscope. 
Virtual Image atinfinity:Ifina -__ 
simple microscope the object is kept 
at the focus (F) of the lens then a ~-.._, 
virtual image is formed at infinity. 
Here, the magnifying power of 


the simple microscope (m) = =. 


(iii) Compound Microscope 
: It is an optical instrument which 
magnifies the image of the object substantially and the magnifying power of 
the microscope is obtained from two parts (components) called compound 
microscope. The compound microscope consists of two coaxial convex 
lenses, one is called objective near to which object is located and the other 
is called eyepiece near to which the eye is located. 


Eyepiece 


Objective 


Y- 
A 
The aperture and focal length of the objective is smaller than that of the 
eyepiece in the compound microscope. The focal lengths of the objective is 
smaller than the eyepiece. Both objective and eyepiece are coaxially adjusted 
ina tube (pipe) in which the image formed by the objective acts as an object 
for the eyepiece and ultimately a magnified image is formed at the least 
distance of distinct vision. 


Magnifying power: Themagnifying powerofthecompound microscope 


seemed led 


0 
If L is the distance between the objective and eyepiece 


then magnifying power (m) = 


Compound microscope 


Df 
mere oy  BO-f-frtt-p 
£1) [1+ = 
ae hae ih 
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er of objective. 


r of eyepiece 


= magnifying stabs 
ifyi ow jective. 
oe object from SP active. 
ast distance of distinct vis! 
= focal length of OO ae 
_ th of eyepiece. : 
ff = focal leng! | instrument through ee pia ang 
ee dies (objects) locateg 
i i maller bo a 
istinct it celestial bodies or J aad thensiiea: 
Hay pic ice cee located) are easily seen 
ar la a 
Generally telescopes are of sees otis nillesinee 
UA) Retracting ieleecoPe a nly about the refracting telescopes and 
In this book: we hav topes is beyond the extent of this book whi 
the study of reflecting telescopes a FOO eralgdence, 
has no significant relevancy in the boo! 


where my 


(iv) Telescope : An opti 


(A) Refracting Telescope : It is of three types: 
(a) Astronomical Telescope : The astronomical telescope was firstly 
constructed by Denmark's astrologer Kepler in 1911. With the help of this 
telescope distant astronomical objects (celestial bodies) are seen in the Space. 
This telescope consists of two Objective lens Eye lens 
convex lenses, one of which 
is called objective whose 
aperture and focal length 
are large and it is kept in a 
long flat pipe, while another From 
is called eyepiece whose 
aperture and focal length 
are small compared to the 
objective. The eyepiece is 
kept in another small thin 
Pipe and these two 
and eyepiece are 


a 
Astronomical Telescope 
Pipes are interconnected to each othe) 


‘ '. Both objective 
he Pipe. 


accommodation js formed 


final image ; . 
if i A ge in this 
Magnified. Such mode of 


accommodation je... hich the im 


i in thi, ithe] 
'Mage in this ac __< ast distance Of dist; ab 
(25cm)and tomntion isformed at the ence vision : The final 
‘inverted, magnified pe called focusing for tan of distinct vision 
Magnifyin “ distinctive, Mal vision, Here image 
(i) ea 8 Power of an sttonomical te] 
p agnifying Power when image Pi 
Istinet Vision Th a is ‘ormed F 
Ne Magnify in at the least distance of 
8 Power (M) = ah te 
i. .D 
eee hy ade ) 
ae 
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(ii) Magnifying power when image is formed at i 


(iii) If Lis the length of the telescope then L — 5 
ne pe seal when image is formed 


(iv) If the image is forming at the least distance of disti 
sth 


infinity (M) = 4 


Inct visi 
the length of the telescope = ftunfi+ Df, Tepenitien 
°  f£+D 


where f, = focal length of the objective. 
ff, = focal length of the eyepiece. 
u = distance of the object. 
D = least distance of distinct vision. 
M= magnifying power. 
(b) Terresterial Telescope : As the final i 
-onomical telescope. That's wh i i i 
wseacted on in art Thee oP sutabe tse the 
an erect image, then this telescope is called terrestrial telescope: New ty 


this telescope distant object of the earth's surface can be seen easily. 
. 


mage formed is inverted in the 


Objective 


Terresterial Telescope 
In terrestrial telescope image formed is erect and virtual. Here 
accommodation is also done by two methods, one at co and another at the 
least distance of distinct vision. In this telescope there are three coaxial 
convex lenses in which a convex lens of larger focal length is kept between 
objective and eyepiece through which a virtual image is obtained in the erect 
form. 


Magnifying power f 
(i) If image is formed at infinity, then (M) = f 


e 
and the length of the telescope = f, + 4f+f,. 
(ii) If image is formed at the least distance of distinct vision, then 


Df, 
(M) = f(s + £) length of the telescope = f, + Aft Def 
where; f= focal length of objective. 
f= focal length of eyepiece. 
f = focal length of the middle lens. 


D = least distance of distinct vision. i? 
agnification). 


M = magnifying power (angular m 
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onstructed in about 1609 py 
(c) Galilean Telescope: This telescope wee ie is a convex lens of la nal 


i the objective 
by Galileo hie pole RE tpeeepiece is a concave lenség me | 
focal length and larger a 7 


t in this telescope ig | 

e arrangemen! : aly | 

focal length and smaller apet hrs es formed is always erect with Tespeg. 

done by two methods. Here the imag' 

to object. Eyepiece 
Objective 


Galilean Telescope 


Magnifying power (M) : 
(i) When image is formed at infinity. 


M= 4 ; Length of the telescope = f, — f.. 


f, 
(ii) When image forms at the least distance of distinct vision. 


m= *l.4), Length of the telescope =f, — u =f 14 229 
£\"D 2 ° D-f 
Miscellaneous s 
Optical path : When a ray of light travels a d 


tefractive index y, the roduct ud is call ie i i 
represents the dicen ie i s : $ Kee dale ahs | 


Thus optical Path = veloci 
ahus, optical path = trave’ 
ermat's principle : A ra of li 

»y any number of segs 
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i : An eyepiece j " 19 
Eyepiece yep 18a specially desi 
i * Signed aoe 
re perfect image than that obtaine, “8ned magnifier which o: 
<a ae in telescope and mic dby asinglelens Ofe, which Bivesa 


: San TOSCOpe to Magn; _qual focal len, th. 
their respective objectives, Bnify the Image formed by 


Be of a white obj, 
usually coloured and blurred. Thi ect of thane ; 
aberration. Itarises because the Tefractive j FP gee is called chromatic 
with the colour (wave length) of the ]j 

Achromatism of lenses ; When tw. 
together in such a way that th, ‘© OF more lenses are combined 


aberration, then such a combination j 
the lenses or achromatism of lens 


es, 
Spherical Aberration 


Whena wide parallel beam of light falls uponaconvex lens ina direction 
parallel to the principal axis, it doesn't come to a single point focus. The 
paraxial rays (i.e. the rays lying close to the axis) after refraction through 


the lens come to a focus F_, while marginal rays (i.e. the rays lying far from 
the axis) come to a focus g which is nearer the lens than F.. Similarly when 


m 
a point object O is placed on the axis of the lens, the paraxial rays come to 
cus at I, nearer the lens. 


focus at I}, while the marginal rays come to a fo 
The intermediate rays are brought to focus between I,,and I. This failure 


of the lens to form a point-image of an axial point-object is called spherical 
aberration. 


V. Electricity & Magnetism 
Section - A Electrostatics 


A famous Greek philospher Thales in about 600 BC observed that when 
a glass rod was rubbed with a cat's skin, then the small paper pieces, corks 
etc were attracted by the glass rod and cat's skin. This implies that glass 
rod and cat's skin both are electrified or charged. Thales is assumed to be 
the founder of Modern electric era. Later, in 16th century the contemporary 
of Galileo Dr. Gilbert proved that like glass rod and cat's skin = 
so many pairs which undergo for the process of electrification. ee ae 
tubber (ebonite) and fur, ordinary glass and silk etc. can be electri ate 
tubing and the characteristic of attraction of the small pieces oipeper cu , 
etc. become inherent. This is called frictional electricity or static ae 4 ay 
Thus, electrostics is that branch of physics in which we study abou! 
electrification of the bodies and in which charges remain static. 
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120 is produced by rub; 
s ; When an electric aati have same charges but & 

idnda of sed Endlies are electrified and bo! d other has —ve charge. Thi 
then both eee one has +ve charge o by Benjamin Franklin. Thy. 
opposite A mie charges was first Ae es appear at a time in equal 
cone ot icericity both nature of charg: 
in friction 
magnitude. 


redecessor has a +ve charge 
Here, we arrange 


a table in which every P’ 


and every successor mae eas es 
1 . 

1. Fur 2 aa 7. Silk 8. Human bo dy 

5. Glass Real 41. Rubber . eae . 

i Hine 14. Sulphur 15. Ebonite 16. Gata-Parcha 

13. Amber E 


ile unlike 
Iticalsoobserved that like charges repel each other, whi charges 


attract each other. — icity : There were various opinions 
Modernconcept orprincipleof electrichy Te but modern electronic 
and views of scientists to explain frict ted. The outstanding contributions 
theory had been comprehensively a Niels Bohr etc. are important in the 
of Thomson, Rutherford, Mia i. According to this theory, when 
explanation of modern electronic theory. StOrbikGEtbe at 
two bodies are rubbed then the electrons of the outermo oan ‘Ooms 
of one body transfer to the atoms of the another body and thus, the first 
body has lesser number of electrons than the second body. Thereby, the first 
body becomes positively charged and the second body becomes negatively 
= charged. This is the latest concept of electrification. 

Electric field : If an isolated charge is kept anywhere then the region 
or space around it upto which if any other charged particle is brought then 
experiences a force. This region or space is called electric field. Theoretically 
(or ideally) this space is assumed to be infinite. 

Electric lines of force : An electric fi 
drawing a set of lines, which are such that 
the direction of the tangent) is the same as 

point, then such lines are called electric line: 


Ly 


Yt 


A pictorial view of the @ 


Pair of two equal and o; 
the above figure. ac 


eld is sometimes visualised by 
their direction of any point (i.e. 


that of the electric field at that 
's of force. 


lectric field q 
u oes. * 
ite (Hve 4 an 4 positive point charge and the 


~ve) charges have been shown in 
These lines of force 


of an electric 
originate normally electric field ; 
the negatively chi ste the Positively charged + Open and closed. They 
direction of the jfile Particle Owing to thesin Particle and terminate on 
never intersect each a of the electric field poi i le valued property of the 
n er. Also if the electric ide two a e force 
Re: 'S stronger then there is 
LT 
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5 centration of the lines of 

oikor in erence lines of force are less pag for a weaker (feable) field 

Thy, Conductor : The body in which electric charge carriers (free electrons) 

quay om found to be mobile and due to which an electric current is generated 

h then this type ok body is aor good conductor or conductor. 

arp All metallic bodies, acids, human body etc. are good conductor of 
electricity- The best conductors are metallic bodies like— silver, copper, iron 
etc. Silver and copper are the two well known metals which have the best 

Ody electrical conductivity. In all metallic bodies only free electrons are charge 
carriers due to which electric current generates. 

Bad conductor and Insulator : The body which does not have mobile 
ha charge carriers are called bad conductor. Sometimes in a bad conductor also 
‘Ses immobile charge carriers are activated to become free in a zig-zag way but 

not regularly like in wet rod of wood, thus it acts like a good conductor. But 

ons if the charge carriers are not able to make themself free then bad conductor 
Nic is called insulator. 
ons Wood, rubber, mica etc. are examples of bad conductors but asbestos, 
he ebonite etc. are examples of insulators. 
en Semiconductor: Thosebodies whoseelectricalconductivity orresistivity 
bid lies between the conductor and insulator are called semi conductors. At 0 
‘st Kall semi conductors are insulators. In semi conductors the charge carriers 
st are both electrons and holes (+ve ions). 
y Germanium, silicon, selenium etc. are examples of semiconductors. 

On adding impurity in pure semiconductor its electrical conductivity 
q increases too. If the temperature of a good conductor is increased, then its 
é electrical resistance will increase, consequently its electrical conductance 


will decrease. But in a semiconductor with rise in temperature its resistance 
decreases and consequently its conductivity increases. That's why it is said 
that a semiconductor has negative temperature coeff. of the resistance while 
metallic conductor has a positive temperature coeff. of the resistance. 

Surface charge density : The charge confined in unit area of any 
conductor is called surface charge density. 
electric charge 

Area 

The surface charge density of any conductor also depends on the shape 
and size, the presence of other conductor or on the electro resistive bodies. 
The surface charge density is obviously maximum at the pointed part of the 
conductor due to minimum surface area. Whenever the air particles come 
in contact with pointed charged conductor, then these are electrified and 
after repulsion get detached. To occupy the position of these air particles 
other air particles rush and this phenomenon occurs frequently. Thus, the 
detachment of air particles (electrified) form a phenomenon of convectional 
discharge and this convectional current is called electric wind. 


Thus surface charge density = 


Coulomb's law or Electrostatic force P<, 
If two stationary point charges q, and q, are kept ga 
1 " 


apart at a finite distance r, then there exists,a force wage 
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i and this force is 
of attraction or repulsion due to both point pene orareely DOpOTigely 
proportional to the product of re ae oTonibislaw: | 
the square of the distance 7. This is calles 


Thus F%q,qyF * a | 


1 h% (In air or vacuum) 


ae 
mee iF 9 x 10° N.m?coul.~] 


[where; 1_ ig called a constant = 
4ne€ bsolute permitivity of free space and its numeric] 
abs 


Here€, is called the T coul. Nom. 


value for air or vacuum is 8.85 = 10” 


‘ en there will be a force 
If q, and q, are the charges nt lle fe poe ae tae of 
repulsion but for unlike mts donde inanatom the orbiting eleteara Fs 
Hae eer sebe eT oc a balance to each other by an electostatica] 
feulombjan fore Thus, atoms remain neutral, The molecules are | 
composed through theseatomsandthematterthrough themo! ecules. Thus, 
electrostatical force is significant among interatomic and intermolecular 
binding of matter. Also Coulomb's force is similar to the gravitational force 
and this force (weakest force) is only attractive in nature by the virtue 
of their masses (no concept of -ve mass) while coulombian force is both 
attractive and repulsive and predominants from any larger distance up to 
10" m. For the distance of less than 10 m coulomb's force doesn't exist 
but nuclear force (strongest in the all forces) becomes operative which 
doesn't depend on the charges and distances. 
Electric field Intensity or Electric field strength or Electric Intensity : 
If in the electric field of a charged particle (say, q) 
any other unit positive test charge (say, o) is kept at any 
point then this test charge experiences a force and it is 


called electric field intensity of that point and it is a vector 


juantity and its direction i. 
free) y MS direction is as that of the force (coulomb 


Obvi -_1 194, 
bviously F = ine, = Newton, 


But the electric field intensity (=F mal 


Ig 
ty is 


Thus, ST unit of @ 


‘ lectric field ; F 
unit of it is volt/met © field intensi 


i Newton/coulomb. Another SI 
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ectric dipole and electric dipole moment 
two stationary point charges of equal magni ed 

ie rob a small (short) distance apart, then this elec eeepc sign 

dalled ‘an electric dipole. gura on a 

The product of the magnitude of the charge om cacwandtie aeomprens 

and the distance between both the charges iscalled ~7 ¥q 


“di t and itis represented by p and iti 3 
ectric dipole moment P! mted by p and itis a vector i! 
ace from -ve to +ve charge, along the dipole axis, ay 


Thus, p = 2aq (electric dipole moment) 
Electric dipole kept in an electric field 

ait the field be uniform :Ifadipoleis keptinauniform external electric 
field Emaking and angle @ with the field, then the charge +q experiences 


the field. —_— 
(ii) If the field be non-uniform : In anon-uniform field, the forces on the 

two charges will not be equal and opposite and so there will be a net force 

on the dipole and this force will also generate a couple and so a torque. 
Thus, in non-uniform field a dipole experiences both a net force anc. a 


torque. 


Electric flux : The electric flux is defined as the product of the electric 
field intensity and the outward normal area of any ae ee 
particular patch where an electric field is assumed A E 
to be confined. 

Itis represented by 9 ,.. Thus; , = EA. Its SI unit E 
is N/coul.m? or volt-metre. 

Patch 


Gauss's law : Gauss's law states that electric flux 


¢, through any closed surface is equal to A times 
the net charge q enclosed by the surface. “0 
q Ra Tee Gh, Le, eg) 
Thus, = EA = E a tak mee 
(For the spherical surface A = Ant) 
where E = electric field intensity 

This law gives a relation between the electric flux and the charge 
enclosed throughany closed hypothetical surface (called Gaussian 
Surface), 

Gauss's law is the most fundamental law instead of coulomb’s law due 
‘o certain conceptual advantages. The first advantage is that Gauss's law 
Starts with the concept of electric field, which is more fundamental than 
the interaction of charges with which coulomb's law deals. According to 
modern field theory approach, the interaction between the two charges* 
°ccurs abundently through theelectric field. The second advantage is thatall 
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those results which were given by coulomb's law after tedious caleulay 
were too complicated but it had much simpler way by Gauss's law, tion 

Electric potential : The electric potential at any point is defineg a 
work done by an external agent in bringing a unit positive test charge wie 
infinity to that point confined in an electric field. 


Thus, if W work is done in bringing a unit positive test charge a, ftom 
infinity to a point then electric potential at that point = V = Pi >We Yq 
0 

S.L. unit of electric potential is Joule/coul. or volt. The Special unit 
electric potential is volt in the honour of an Italian scientist Alessan, 
Volta. The electric potential is a scalar quantity. If 1 coulomb +ve test cha 
is brought from infinity (%) to any point and thus, does a work of 1 Joule 
then 1 volt potential is said to be confined at that point. 


Zero potential : For the measurement of any physical quantity usual} 
a standard parameter or reference point is taken, whose indicator Teads 
zero level. Thus, to measure electric potential earth is taken tobea reference 
level and the value of electric potential at any point on the earth's surface 
is assumed to be zero. Our earth is a great conductor in which addition or 
subtraction of some charges do not change the value of its potential, That's 
why at every point of earth's surface electric potential is assumed to be 
always zero. 

Potential difference or Potential drop : If in an electric field a unit 
positive test charge is carried out by an external agent from one Point to 
another, then the work done in this process is called potential difference 
(p.d) between both the points. 

The p.d. is measured in volt and it is also a scalar quantity. 

2 inside potential of a hollow conductor : Whenever a hollow 
conductor is electrified (charged), then the charges accumulate on the outer 
surface of the conductor and this charge doesn't enter the hollow part of 
the conductor. Thus there is no inside charge but the potential of this part 
(hollow part) is not zero. In fact every point inside the conductor has equal 
potential and it is equal to the potential of the conductor, 

Electrical capacity and capacitor or condenser : When a conductor 
is given a charge, its potential rises in Proportion to the charge given. 
Thus if a charge Q raises the potential of a conductor by V, then Q « Vie. 
Q ~ CV, where C is a constant depending upon the size and shape of the 
conductor, the surrounding medium and the Presence of another conductors 


near by to it. This constant C is called electrical capacity or capacitance of 
the conductor. 
Q 


Thus C = = 


| S.L. unit of the electrical capacitance is coul./v 
i is farad. 
| It is also observed that farad is a too large unit 
units like microfarad and picofarad are used. 
Thus we use; 1 microfarad (pp) = 10-6f 
1 picofarad (1p) = 10-5, 


olt and its special name 


and so in practice smaller 


i‘ _ 
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i Capacitance of an isolated conductin, 
by s i 
isolated conducting sphere of radius r placed eee meets consider.an 
itisgivena charge q. This charge Spreads on the surface 7 ra Suppose 


all points on insi ‘¢ of the sphere i 
away that all p and inside the sphere are at the mameneeka 


The potential is given by V = 4 
4ne or 


if C be the capacitance of th s 
I P e sphere then C = <q = 46,1. 


=> capacitance (C) = 4ne + 
This concludes that the Capacitance of a nd 
proportional to its radius. 
Capacitor or Condensor : An isolated cond: 
capacity of storing the charges i.e. only very small hehe diarece ek 
tothe conductor raises its potential by a large amount. If however send 
earthed conductor is placed near it, then an equal and opposite amount of 
charges are induced on the front surface of the second conductor which 
lowers the potential of the first conductor. Thus capacitance of the conductor 
increases. Such a pair of conductors which canstorea good amountof charge 
is called a capacitor or condensor. The conductors are called the plates of 
the capacitor. The net charge on a capacitor means the magnitude of charge 
on either plate. 
There are broadly three types of capacitors— Where, 
eA A=area 
) d = plate separation 
. ab \ 4% b=inner and outer 
(2) Spherical capacitor (c =4n€, i) spherical or cylindrical 
In€ oI radii 
(3) Cylindrical capacitor | SS 1 = length of the cylinder 
x) 


m isolated sphere is directly 


(1) Parallel-plate capacitor (c = 


Dielectric : A dielectric (an insulator) is a material in which all the 
electrons are tightly bound to the nuclei of the atoms. Thus there are no 
free electrons to generate the current. Hence, the electrical conductivity of 
adielectric is very low. The conductivity of an ideal dielectric is zero. Glass, 
mica, plastic, oil etc. are examples of dielectrics. 

Dielectric constant : When a dielectric material is kept between the 
Plates of a capacitor, the capacitance of the capacitor increases. The — 
the capacitance of a given capacitor with the material (dielectric) filling is 
entire space between its plates to the capacitance of the same capac 
the vacuum is called dielectric constant or specific inductive ope. iat 
material. Thus, if C, is the capacitance with dielectric material and 7c a 
°f without dielectric in the vacuum, then dielectric constant (k)=Cy dues 

The value of dielectric constant is independent from the shape ani 

capacitor, but its value varies widely for different materials. 

For vacuum; (k) =1 air; (k) = 1.006 glass; (k) =6 etc. anu 
Nonpolar and polar molecules : The molecules of i swhich the 
ified as nonpolar and polar. A nonpolar molecule is one in 
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. ce incide with thous 
centre of gravity of the positive charges (protons) coincl  ceny 
gravity of the negative charges (electrons). In other words, a polar moleg throu 
jg one in which the centre of gravity of positive charges is separate oil 
the centre of gravity of negative charges by 2 finite distance. The fron, defi! 
molecule thus acts likean electric dipole and hasan intrinsic and permay | c 
dipole moment. A nonpolar molecule has obviously a zero electric gj, ent, di 
moment. Pok| co 
Molecules having a 5} mmetrical structure are nonpolar. Exam, | on ic 
1g a SY a Ples js dis 
N,, O,,CO,, CH, ete. But molecules having spherical symmetry of atoms ,2 curre 
polar. Examples- HCI, CO, H,0, NH, etc. al 
Electric polarization of matter: Whena dielectric material is kepti 
electric field, the positive and negative charges of its (non-polar) moles i es 
or atoms, experience electrostatic forces in the opposite directions, i 
the centre of gravity of the two charges are separated from each othe’ , Obv’ 
molecules thus acquire an induced electric dipole moment in the ites The eect 
of the field. This phenomenon is called electric polarization of matter, a ] 
Section -B 4 diffe 
el 
Kei Current Electricity oe 
etallic bodies h i 
two points which avert pe eaie is en pe apt and’ between an | eed 
higher to a lower potential potential electric charges move fro | calle 
acceeeeaaey sare aa and for these charge carriers the direct; ma +vel 
not have any +ve cdunrges “ : the charge carriers. Since metallic bois s meti 
: as charge carri gee : 
carriers) are charge carriers. Thee iS sg but only electrons (—-vely ch; do calle 
to flow from a low potential to a med e conventional current is acsun ont 
is 1, otenti: . 
of flow 7 charge carriers (electrons in, ntial or opposite to the directi 
Despite the magnitud, metallic conductors pe 
scalar quanti ude and direction of t “a 
oe pr ae acta it doesn't obey the coe a current, it isa 
is produbed py th of vectors. Usually in solid law of vector addition into 
vy the electrons, while in liquid ; conductors el 
and electrons and i ns, while in liquid it is prod: ectric current up) 
both the charge ~~ semiconductor electric oe io luced through the ions Sil 
iia tent 1s produced throug 
then it is allel apok the electric current i | 
curr is ee | 
(irusoidal(Plusuating) oO ea tit i clectie oament oe a 
The electric cur lel form then i current passes in the | its 1 
coulomb/si rent is meas; tis called alt é 
Pepi econ Ifin a metalli ured in ampere and ernating, current (wa 
andi the agri" every second ee (wire) 1 am its another unit is The 
Thus © number of electrons x10" electrons ellen electric cum =n 
‘ieisnbee - isolated metallic will be passed out enter from one end veh 
Tee col a | 
whicharecalled slectrons which =~ Uctor (say wire) al ~ 
to a battery, an pnduction electr © Moving at rand ‘Ways contains some 
field exerts a fo, . lectric field ig sie When the en lom with high speeds | byF 
(emf). Thereb: ike on each condy UP at every poi Sofa wire are connected azir 
section per second, oa number ction electron ee within the wire. This glas 
the electric cur: tee S arges asc: electro motive fore 
tentin the ing through any cros% ang, 


ee 
Ire. If a free charge q passe “ay 
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‘quipment which maintainsa potential | 
difference between any two points of 
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Re ad through any cross-section of the wire in time , then the electric currentji.is | 
ph defined a = f 
Fan, nt density : The current i : i 
di ey Curren n Per unit area of any cross-section of the i 
PoQ conductor is called current density. It is the characteristic of a Point inside a | 
conductor (not the characteristic of the conductor as a whole). If the current | 
Sy y is distribu’ ted uniformly across a conductor of cross-sectional area /\, the 
As a iy current density at all points in that Cross-section is given by 
Fagot 
inay | | 
“Uley The current density isavector quantity while currentis a scalar quantity. | 
bus Obviously, SI unit of the current density j will be ampere/ metre? or couls/ i 
The sec-metre’. j 
on Electriccell: Theelectriccellisane. 


of the container called electrolyte. | 
Usually electric cells are of two types: | 

© IY) Seo 
(i) Primary cell : In a primary cell chemical ener 
into electrical energy and when all the chemical e: 


gy is directly converted 
nergy is exhausted (used 


gy. The entire process is completed by charging and during 
its use it is discharged then it is again charged and this is the Process 
(way) of its functioning. That's why all the secondary cells are rechargeable. 
The process of recharging is done through an external source of electrical 
energy. The battery or cell attached in motor 
vehicle, motor bike, emergency light etc. are Wy 
the examples of secondary cell. Copper 
Voltaic cell : The voltaic cell was invented rod (Cu) 
by Professor Alsendro Volta in 1799. In this cell 
azincrod and a copper rod are kept inside the 
8'ass container of sulphuric acid (H,SO,). 
In this cell the copper rod acts like an 
a and the zinc rod acts like a cathode. The 


of emf in this cell is 1.08 volt, Veltarrieell 
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iner 
eclanche cell : In this cellinaglass Paes 
a saturated solution of NH,Cl is pest oa . 
i in 
zinc rod acts like a cathode a) A de (Mn0,) 


i i anese 5 

kept in the mixture of mang mifis 1 

whi h acts like an anode the value of 1 mont 
ae dwhereelectric cu! 


volt. This ty pe of cellis use’ 
is not regularly available. Such Ss ete. 
used in electric alarm, siren, telepho eee SS aoa 
cell the electrolyte UeTS dry form. In it there is , 


i t it remains in the © b 
eg manganese dioxide (MnO,), ammonium, 


kept and in the middle of we mixture , 
bon rod is kept. Here, the carbon rod acts like an anode while the sie 
carl : , 


te of amonium chloride is ke 
i sli thode. The dense pas! c ; 
eee tha ae ee MnO, and carbon. The value of emf of this cell is a}, 
insi mi so 


1.5 volt. Such cells are used frequently in torch, transistor, radio etc. 
Emf of the cell : Through any cell if Flectro Motive Rorce of cet, 


Ils are mainly 


Dry cell : In this 
not in the form of sol 
zinc container (vessel 
chloride (NH,Cl) and carbon are 


1 coulomb electric charge be anys Cell = 
in a complete closed circuit, then ; EMF 

electrical T aetgy supplied by the cell ~ltaic cell 1.08 volt. 
is called electromotive force (emf). The “Daniel’s cell 1.08 volt, 
emf of the cell is measured in volt. The Dry cell 1.50 volt, 
value of emf of the cell is always greater | ecjanche cell 1.50 volt, 


than the potential difference (pd) of the Lead acatainer eel 2.0006 


terminals of the cell or battery. : 
Internal resistance of a cell : The Battery of six cells 12.00 volt. 


resistance produced by the electrolyte of the cell in the path of electric current 
is called internal resistance of the cell. If E, V and I are the emf, potential 
difference (pd) and electric current respectively, then the internal resistance 
of the cell is given by 
abeK 
ak 

___ Electric Conduction; Ohm's law : Firstly, a German physicist George 
oa — Sone iv spe iboats electric current and potential 
temperature the pie pt sa iS cn rote ssi cate aries 
the potential difference of tes oo Js proportion 

end fancth any two points and this is called Ohm's law. 
and Tare the pd of any two points of a conductor 

and electric current passed through it, then according to 


r 


Vel ie, V=RI 


where Risa proportional 
Pree ie Pp ally constant called resistance 
Thus, resistance of an 


characteristic of the cond we 


ws conductor is the internal 
ct i 

: ctor venich appears during the flow of electri€ 
‘arriers of the metallic conductor i ee eo 
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electrons, atoms and molecules 
Fe roduced (generated). 
As from Ohm's law Resistance (R) — Pot: difference (Vv) 
| . electric current (I 
The S.I. unit of electrical resistance is ohm (Q). The cil I resi 
of any conductor depends on the following Parameters; ge erin 
(i) On the nature of the conducting materials. 
(ii) On the temperature of the conductor—The i 
s conductor Seren on increasing temperature, and vicevecannee haptas: 
t sist: A . . . 
E conductor the resistance decreases with rise (increase) in temperature. 
¢ 
t 


consequently the electrical tesistance is 


(iii) On the length of the conductor—The resistance i 
; - of the conductor 
directly proportional tothe length of the conductor. Thus resistance iamreee, 
with rise of temperature of the conductor and vice-versa. 

(iv) On the area of cross-section—The resistance of the conductor 
decreases with increase in the area of cross-section and vice-versa. 

Ohmic Fesistance : The conductor which follows Ohm's law is 
called Ohmic resistor and the corresponding resistance is called Ohmic 
resistance. 

Example — Manganese wire, copper wire, aluminium wire etc, 

Non-Ohmic resistance : The conductor which doesn't follow ohm's law 
is called non-ohmic resistor and the corresponding resistance is called non- 
ohmic resistance. The non-ohmic resistor (non-linear curve) follows Child 
Langmuir's law. 

Example-— Diode valve, triode valve etc. 

Child Langmuir's law (diode characteristic non-linear curve) : The 
diode doesn't follow (obey) Ohm's law but follows Child-Langmuir's non- 
linear law. 


Here as shown in the curve the portion OB Ts 
is the characteristic curve and Child-Langmuir's 4 T, 
law in which the plate current (I) increases with 2 T. 
the plate voltage (V_) non-linearly and it is = B i 
a ay 
I, « Wee ig 
3 o V,, (volt) > 
=> L=kv? e 


where, k is a proportionality constant. This is Child-Langmuir's law. 

Specific resistance or resistivity : The electrical resistance of any 
conductor is directly proportional to the length of the conductor and inversly 
Proportion to the cross-sectional area of the conductor. 


Thus R i, ed ke 
«% LeR Py? 


where, p isa proportionality constant called specific resistance. 
th The value of specific resistance or resistivity depends on the nature of 
“substance of the conductor and on the temperature. 
Tfl=1, 4 =1then R=p. =p 
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130 ynductor is resistance of ik condug., 
any CO} fs a of cross-section. S.J {, ot 
ee lest value of a! 
unit length an The smalles Speq 
if the iene is ohm-metre ae conductor of the electricge 
of specific i 


7 itis ase 
resistances is of silver. That's sees ®Fgome substan 


Thus specific resistance of 


Specific resista ) Sp. . resistay 

st "ap resistance OF Substance on 0°C (in s | 

Substance nae 8 
(in 2m) 1.7 x 10 
ie ig? Coppe 5.6 x 10° 

Silver e ain Tungsten Se 
Aluminium 2. ‘ot Platinum a 
Iron e bs 108 Manganese 44x ie 
Mercury ae 10° Carbon 3.5 x : 
Nichrome aie Silcon ges 10 . ‘ 
Germanium ne 10 Glass 10'° - 10' 
Wood mi 
a 107" - 10"° 


: The reciprocal or inverse of the electrica 


Electrical conductance : ; beeen 
i is called electrical con 
resistance of any conductor is cal : 


Ee 
Thus electrical conductance (¢f) = 4=ccical resistance (R) 


S.L. unit of conductance is ohm™ (Q7) and it is also called mho, its 
unit is simen (S). i 

Specific conductivity : The reciprocal or inverse of the specific resistance 
is called specific conductivity. F 
sp. resistance (p) 

S.l.unit of specificconductivity is ohm‘! metre (Q! m™) or mhometre! 
or simen metre”. 

Combination of resistance : In order to obtain the derived current 
through the electrical circuit usually more than one resistors are used. Ifall 


the resistors enclosed in the circuit are replaced by a single resistor so that the 
same electric current be passed, then this resistance is called an equivalent 
resistance. 


Usually in electrical circuits the grou ing of th i s 
PF sn Se Srouping of the resistances take place 
(i) perles Brouping (combination) (ii) parallel grouping (combination) 

; Series grouping : If various resistors be connected in an electrical 
circuit a a way that these resistors have various pd's but the same 
pase lee all is resistors then this grouping’ (combinatioil is 

le ries grouping. thi: i . = i: 
eqivateniane ¥ this grouping maximum resistance is obtained 
IER, Ry Ry 
effective (resultant) re: 


Thus, specific conductivity (a) = 


are various Tesistanc 
sistance of t] 
Ry: =R,+ R+ Ry os 

: Parallel groupin; 
circuit in such a w, 


he combination is 


8 = If variou 


S resis; " 3 
‘ay that these y tors are connected in an electrical 


esistors have same pd but different 
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€s connected in series, then the | 


amy 


(combination) is made. 


If Ry Ry Ry ovvessecrese are va: 
the effective (resultant) resista: 


rious resistances conn 


nce of the combinatio: ected in parallel, then 


Nn is 


Thus, electric power (P) = 
=> P=IV 
init of power i: i 
asi ae hea Warts ne. Other larger units of the power are kilo Watt 
kW Hour or unit : 1 KWH (kilo Wat 
electrical energy which is consumed in 1 
(circuit). 
Thus, 1 unit is the amount of electricit 


i required which i: i 
utilizing a bulb of 100 watt in switching BL er to10 hoe: obtained by 


If on any electric bulb there is a mark of 60W- 220 V then this implies 
thatif the bulb is switched on 220 volt, then 60 watt power will be consumed 
every hour. 


Example- 1 : If a 200 watt bulb is switched on upto 5 hrs. everyday then 
how many units power will be consumed everyday ? 


current (I) x pd (V) 


t Hour) or 1 unit is that amount of 
hour through any electrical system 


Solution : Obviously power consumed = BDOXS 1 unit. 
100 x 10 


Example— 2 : If an electric heater of 220 volt draws the current of 5 
ampere, then in 5 hrs how many units power will be consumed ? 
Solution : Here the required power consumed 


~ 100x10~ ~—-1000 
Effect of electric current : The electric current has various types of effect 
like magnetic effect, chemical effect, thermal effect etc. 


Magnetic effect : Whenever an electric current passes through any 
conductor, then a magnetic field is produced (generated) around the 
conductor. In 1820 an observation was made by Oersted who saw that when 
amagneticneedle is brought near acurrent carrying wire (conductor), thenit 
is deflected. But this needle only deflects in magnetic field which obviously 
confirms that current carrying conductor produces magnetic field. This is 
called magnetic effect of the current. The direction of magnetic field is given 
by Maxwell's Cork-Screw rule, Fleming right hand rule etc. 

Maxwell's Cork-Screw rule (law) : If a cork-screw be taken in right 

hand and rotated in such a way that electric current is passed forward in 

irection of the tip, then the direction of the thumb of the hand is along 
i no etic lines of 
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i dis kept ona 
ming's righthand rule: Iftherighthand middie Bea 
Fie such Mey that eeu eee es pee ihe Be. 
wire in 51 achioiners deflection of the magnet needle { a 
and middle finger is 4 ang the direction of the magnetic NES Of fore, : 
thumb of the hand is hen free charge carriers activate in a conductoy, th 
Lorentz force : eo while if these free charge carriers start to mmo 
an electric field is he is produced and every current carrying condi 
then electric cu: field Thus, a moving charge panels hay both electric 
has a iw here, force experienced by the charge particle ig both 
ie epee nm which is called Lorentz's force. 
eee Lorentz's force (F) = gE + 4B sin 0 
where, q = charge on the particle 
E = electric field intensity 


v = velocity of the charged particle 


scape A 8 ts 
= magnetic field intensity. ) 
= secre ec the velocity of charged particle and electric 
field intensity. 


The direction of Lorentz's force can be determined by Fleming's left 
hand rule. ae 
Electromagnet: Ifan insulated wireis woundarounda cylindrical objec, 
itis called asolenoid. The cylindrical objectis called core. The solenoid whose 
core is made of softiron is called electromagnet. The electromagnetis utilised 
in dynamo, transformer, electric alarm, telegraph and telephone etc. The 
temporary magnetism can only be achieved by soft iron. The magnetic field 
intensity of an electromagnet depends on the following parameters— 
(i) No. of turns of the solenoid : 


magnetic field intensity of the solenoid (B) = win, 


where, Ht, = 4 x 1077 (absolute permeability) 
! = current 
n =No. of turns per unit length. 
Thus, if there is more no. of turns then magnetic field intensity will be 
large and vice-versa, 


The force acti 

i Trent ca: 
field : If] current j car 
in a uniform 
curre; 


”9=angle between curre) i 
ngle | nt car 
field intensity, ies 


Obviously if@= 9° 
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‘F = 0 ie if current carryj 

nen F : fs ‘ Trying Box x x 
auctor is in the direction of Magnetic xx x © 
i intensity then no force would be ~% 

ie d by the conductor. 


KOK x x 


erience xx 
But if 0 = 90° 
then F = UB 


Thus, maximum force will be experience 
fold is perpendicular to the conductor, 


Magnetic Flux : If any surface be kept ina uniform magnetic field then 
the magnetic lines of force originating from that surface normally outward 
js called magnetic flux. It is represented by ¢,,- 5.1 unit of magnetic flux is 


d by the conductor if magnetic 


weber (wb) 
Mathematically, ¢,, = BA weber 
where, B= magnetic field intensity. 


A=normal vector area. 

Magnetic field : The region (space) around a magnet which has the 
magnetic effectis called magnetic field. A magnetic field is said to be existing 
ata pointifit can exerta force ona current carrying conductor. The magnetic 
field has a unit normal area. 

Units of magnetic field intensity (strength) : SI unit of the magnetic 
field intensity(strength) is Telsa. The magnetic field is also expressed in 
weber/metre”. Thus, 1 Tesla = 1 weber /m?. C.G.S. unit of magnetic field 

intensity is Gauss}1 Tesla = 10* Gauss. 
— 

SI unit of magnetic field strength. 

1 Tesla (T) = 1 NA* m™ = 1 weber/m? = 104 Gauss. 

Biot-Savart law : As Oerested observed a current carrying conductor 
producesa magnetic field around it. The magnitude and direction of this field 

atany point can be expressed by means of a law determined experimentally 
by Biot and Savart and it is called Biot-Savart law. 
If AB is any conductor of an arbitrary shape carrying current i and P is 
sy: y shap TYyINg, 
any point in vacuum at which the field is to be determined. Here we divide 


the conductor into infinitesimal current element. Let a be the length of 
one such element. Let 7 be the displacement 
vector from the element to the point P. Then 
according to Biot-Savart's law, the magnetic 
field induction dB at P due to the current 
element a is given by 


a > 
dB idl xr _ Mo idl xr 
P 4a r 
_ ' idlsin 0 
=Ge 5 


r 
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Yo is a dimensional proportionality constant, ar 
Here, constant Ae 


called permeability constant. 
of permeability, 
The value of p 7 ___weber or, 2 = 10-7 weber 
ioe att ampere — metre dn ampere ~ mete : 
dB =107 idisin® where, @=angle between d1 ang — 
=> = , ; 


r , 
(i) Magnetic field due to a long straight conductor 
s Ly zi ‘ 
A Magnetic field induction (B) = Oe Ree 10” 2 weber/mete i 
where i = current through the conductor | 
R= distance from the current element to the magnetic field, 
(ii) Magnetic field due to acurrent carrying circular coil: The magnetic 


field induction due to a circular coil of radius r at point O (centre of the” 
coil) 
B= Sed weber /meter i 
where, i= current through the coil, } 
r = radius of the coil : 
(iii) Magnetic field due to as 
radius r meter carryin 
Per unit length then 


olenoid : If there is a long solenoid of 
'g a current of i ampere in which n be the no. of turns 
magnetic field induction at the mid point. 
= B=w, in. weber/ meter? _ sie seal i 
= permeability constant 

_ = 4x 107 weber / amp-m 

1 = current 

n= 


where, u, 
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attached in parallel to the coil. Shunt decrease. 
the instrument. It increases the current measur; 
sensitiveness of the instrument. 
Ammeter : Ammeter is a current measuri i 
high current. Basically it is a low resistance Ha oer piomemaes Sele = 
always connected in series in the electrical circuit in which the cutfent 3 
be measured. An ideal ammeter is one which has zero resistance. Tn fa oy a 
ammeter of low resistance is more accurate although it is less sensitive, rs 
Voltmeter : Voltmeter is a potential difference (pd) measurin, devic 
and basically it is a high resistance moving coil galvanometer. It 3 alwa’ 5 
connected in parallel to the resistance across which p.d. is to be iieasres 
Its reading is not accurate because it draws current so the p-d. across the 
yesistance decreases (since the current through it decreases). Hence a 
voltmeter of high resistance is more accurate. In fact an ideal voltmeter is 
one which has infinite resistance and it measures accurately, although no 
current is passed throught it. 

Potentiometer : Potentiometer is a device 

to measure the emf of a cell or p.d. between 
the ends of a current-carrying conductor 
without drawing any current from the circuit. It 
operates on the principle that an emfor p.d.can 
be balanced against another emfor p.d. which 
produces a zero current. 

Ina potentiometer the emf of a battery D (called the driving battery) is 
distributed over a long uniform wire AB of high resistivity and p.d. between 
any two points of it (one fixed at the left end A and other is sliding) is applied 
against emf or p.d. to be measured. The sliding point J is then moved over 
the wire, until both are balanced to each other. A sensitive galvanometer 
indicates whether the current in the circuit is zero or not. 

When there is no deflection in the galvanometer then p.d. between A 
and J = emf of the test cell. : 

Electromagnetic induction : Faraday in 1831 discovered that whenever 
the magnetic flux (number of lines of induction) passing through a circuit 
changes, an emf is produced in the circuit. If the circuit is closed, a current 
flows through it. The e.m.f£ and current so produced are called induced 
emfand induced current, while the magnetic flux regularly changes. This 
Phenomenon is called electromagnetic induction. 


— — ROOT] 
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L_@— 


Scanned by CamScanner 


© yoursmahboob.wordpress.com q 


136 General Science 


The magnetic flux through a circuit may be eon nash eh umber ts 
ways, e.g. by moving a magnet relative to the ste Z kites ie ing cu 
in a neighbouring circuit, by changing current in thes : 
[L——__—_ 
HI us HI 


Current started Current stopped 


FP. 


Pp 


S 


Induced current 


S 
Induced current 


Faraday's laws of electromagnetic induction : 

First law : When the magnetic flux through a circuit is changing, an 
induced emfis setup whose magnitude at any instantis equal to thenegatiyg 
rate of change of magnetic flux. This is also called Neumann's law. 

Thus if , be the magnetic flux linked with the circuit at any instant and 
e the induced emf, then 

ge- ay _ - 4(BA) =-Blov 
dt dt 
where, B= magnetic field, 1 = length of the conductor, 
v = velocity of induced charge. 

Second law : The direction of the induced emf of the electric current is 

such as to oppose the change that produces it. This is called Lenz's law. 


The phenomenon of electromagnetic induction is frequently used in 
various devices like in artificial pacemaker, Dynamo, transformer etc. 


induction : When an electric current flows through a coil, it 


increasing decreasing 
Y or ies i — i 
Flux linked with coil eC 


Thus, theinduced emfisag, i 
and it in the direction of the 


phenomenon is called i i i 
pe self induction and the induced emf is called back 


Thus, " « iv 
opposes’ ee on a = jvitehed on, the self induction 
a : » and when a é 
the self-induction Opposes the decay of the ciel a evatieds 
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by If, be the magnetic flux (flux linkage) Of the coi 2 
Sy tne coil is directly proportional to it “sollthen current induced 
cong HeNeaet 
Here L is a constant called coeff. of Self-induct 
sf unit of self-inductance is henry. Also another wiaicie, i 
; _suitofal of Self-inductance 


nei, i i i 
phenomenon is called mutual induction, The eof gots WOTSUS 
the current changes is called primary coil, while the other in A; P 

Also for the two given coils situated in a fixed relativ. 
linkage through the secondary is Proportional to the 
primary. a 

Thus N, $, % i, Le, N. >, = Mi 

Here proportionality constant M is called coeff. of mutual induction 

SI unit of mutual induction is also henry. Another SI unit of muti 1 
induction is volt-sec/amp. ‘ 

\Chémical Effect : Pure water is a bad_conductor of electricity, but if 


some metallic salt, acid or alKali are dissolved Th it thaw Water becomes 
good conductor of electricity. Thus, those solutions in which electric current 
can pass are called electrolytes. Thereby, whenever in any aqueous solution 
of salt, acid or alkali an electric current is passed and if these solutions 
decompose into +ve and —ve ions then this is called chemical effect of the 
electric current and the phenomenon is called electrolysis. The equipment 
in which electric decomposition occurs is called voltameter. Two metallic 
conductors which are kept at the entrance and exit of the voltameter are 
called electrodes. The electrode through which electric current enters inside 
the voltameter is called anode, while the electrode through which electric 
current comes out is called cathode. Thus +ve electrode is anode and -ve 
electrode is cathode. Whenever an electric current is passed through the any 
electrolyte, cations flow towards the cathode and anions flow towards the 
anode during the electrolysis. 

Accumulator or secondary cell : In accumulator cell electrical energy 
is stored up in the form of chemical energy and when this accumulator cell 
is connected through any circuit then the stored chemical energy is being 
Start to transform into electrical energy, slowly and steadily. 

The accumulator cell is of two types— 

(i) Lead accumulator cell 

(ii) Alkaline accumulator cell 


; (i) Lead accumulator cell : There are two lead 
Plates which are kept inside a dilute H,SO,. On 


€ position, flux 
current i in the 


eel ing electric current the water is decomposed 
aon? accumulates on the cathode and O, at the SO, (dil. 
©: Oxygen (O,) on being mixing with the lead 2 
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138 i which has a sharp brow _ 
prin wh 2 
the oe p.d. is of 2 volt. When this cel] ig « 
— the external circuit ee from anode 
with any conductor tly H, moves towards the tira = Betoxide (P59, 
cathode. pSuheet laters peroxide into lead monoxide ) which rad 
and it transforms ig, 


f anode forms 
‘Ktier sometime 
is electrified (ch 


id water. By the fo 
Sapa forms lead sulphate an 1 

H phuric acid and | sys eased. That's why cells b 
ae specific gravity (density) is decr on 
aisciareed: ue of emf as 2.2 volt while discharo., 
I charged cell has the value c fachaveed oct arBe4 
- Ae ait os 1.8 volt. The position of the discharged cel] is calle 
neg his cell potassium hydroxide (kom, 
ii line accumulator cell : In this ce! P (KOR 
i lene form is keptinside a glass container. The anode of this cel 
fa sae in the form of pointed holes frame of steel in which Nickel hydroxig, 
and the filings of nickel are accumulated is acer nd this plane a 

steel in which powder of Iron-oxi le is kept an s 

the cathode, This cell is also called Adison's cell or Nife (Ni-Fe) cell, 
Whenever an electric current is passed through an external source then 
an electric decomposition takes place and finally K* is accumulated on the 
cathode while OH- is accumulated on the anode. Thus, cell is liquefied ang 
an oppositely produced emf becomes effectiveand stable. Now if this cell ig 
kept inside an electric circuit then the current flows and K+ and OH liberate 
on the anode and cathode Tespectively, A fully charged ci 


tance of the cell is 0-19, 
Efficiency of a cell : The efficiency 
beneficial work and total work done, 
ie. efficiency of a cell = beneficial work /total work. 
Thus if in any cell the value 
the terminals of the cell is V the; 
efficiency of the cell = V/E 
Applications of electrolysis 
(i) Extraction of 


of a cell is defined as the ratio of total 


of emf is E and in a closed circuit if p-d. of 
n 


asic principle of electrolysis some 


ructure and chemical composition 


compounds like HCl, HCN, HBr ete are investigated, 


(iii) Electroplating : 


electroplating (thin layer o; 
is doy i 
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(iv) Electro-typing : Today in a large printing pr 
voltmeter on behalf of the cathode Printing pape, sete 
time a thin layer of copper is coated. Thu: 
copper coated papers. 

(v) Electrolytic capacitor (condensor) : In such capacitor (condensor) 

<= Sapacitor (condensor) 


both electrodes are made from aluminium? The mixture of boric acid, 


cerine and acqeous ammonia act like an 2 
eS aad through it then a layer sha droxiie de ectie 
on the anode. This layer actsTike a dielectiic for both the electrodes 

(vi) Purification of metals : For the purificati i 
made of impure metal and the cathode is Pade of eb aes te 
is made through a liquified impure metal. When an electric currentis pasced 
throughit then pure metal starts to deposit on the cathode of pure metal and 
thus purified metals are obtained. By this process copper can be purified 
upto 99.99%. 

Thermal effect (heating effect) : When charge carriers (free electrons) 
move in the metallic conductor, then the electric current is produced in the 
conductor. These charge carriers move and collide with the atoms present 
in the conductor and transfer some of their kinetic energy to the atoms and_ 
these atoms collectively raise the temperature and the conductor becomes 
heated. Also the atoms of the conductor retard the speed of charge carriers. 
Thus, resistance is generated inside the conductor. This phenomenon of 
raising the temperature of the conductor is called thermal (heating) effect of 
the electric current. This phenomenon was fully explained and observed by 
Joule, so it is also called Joule's heating effect. He explained that if I electric 
current is passed through any conductor of electric resistance R up to t time, 
then Joule's heating energy of the conductor is 

WH = PRt Joule (SI unit) 

Thermo electricity : If some metallic wires (conductors) are heated 
under some specific conditions, then electric current is generated. This is 
called thermoelectricity. There are various parameters and circumstances 
under which thermoelectricity is studied. 

Seeback's effect : When two different metallic wires (conductors) are 
connected to each other and two junctions are formed by a differential 
heating or a temperature difference is maintained, then an electric current 
is generated (produced) through this couple, which is called seeback's effect. 
The current produced is called thermo-electric current. The corresponding 
emfis called thermo electromotive force. 

Seeback's effect was displayed by making th 
metals of differential heating or by maintaining a constant tempera 
difference, 


y the use of copper 
‘pt and after a short 
'S excellent prints appear on these 


ermo couple of different 
ture 
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formed the following series of metals for thermoelectriccony | 
Seeback form 
ifferent metals. a Gi 
by two di pron 3. Zine A. ae a se 
ee 8. Copper 9: Platinum 10. Nickel - Bismuth 
7. Lea zi 


F are two junctions from wh. 
7 =< — seat oa dieriboslectiic current Hie 
poe miata through cold junction (abc) but from Copper tg 
from antimony to bismu ion (Hot CoFe). Thus from bismuth to antimon 
iron (Fe) through hot jeans through hot junction, while from iro HY 
thermoelectric curren h cold junction. 
copper it will flow throug] k effect. When two diff 
Peltier effect : It is the inverse of the seebec! effect, a iferent 
metals are joined to form a thermoelectric couple in 8 a way that an 
electric current is passed, then.on the junction either eat is emitted or 
absorbed. Through any junctionif the electric current flowing ina particular 
direction produces the heat, then in the opposite direction through the same 
junction heat is absorbed. This is called peltier effect. 

Thomson effect : When a current flows through an unequally heateq 
metal, there is an absorption or evolution of heat throughout in the metallic 
body. This is called Thomson effect. 

In case of a copper or antimony rod whose ends are maintained at a 
temperature difference, heat is absorbed when the current flows from acold 
toa hot end, and is evolved when the current flows from a hot to acold end 
and here the Thomson effect.is said to be positive, But-in the case of an iron 

or bismuth rod, heat is involved when the current flows from a cold toa hot 
end and vice-versa and Thomson effect is said to be negative. 
Applications of thermal effect: The thermal effect of the electric current 


are intensively used in electric heater, electric Press, electric bulb, tube-lights 
etc. : 


In a thermoelectr 
thermoelectric current Pp’ 


Electric Heater: In an electric heater analiment ( 
(alloy of nickel and chromium) is kept insi i 

) pt inside the frame like i 
made of plaster of paris. When an electric current j leprae =: 
thick coil of nichrome, then due to the 


h coil goes 
aliment must have 
ture oxidation must be 


and at si i 
avoided, uch high tempera 


Electric Iron : In an electric ; 
Upon a thick mica sheet. As the mic, 
pia melt at high temper, 
nichrome coil is kept on the i 
sheet-steel slab aie ah ss -On tie ae 
or good quality fibre or of any others "1s attached which i sa oa 
an electric current is passed through th < 
slab is heated and the clothes and gas = Richrome Coil, th 
ents are Presse 


e base of the steel 
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invented 5 


Fy cre 
Peal is attached to it. Along with a €ated) and a fila 


is called blackening. Those metals are used in 


1 e maki i 
: ulb which have high melting point and high somic wig ma 
0 the filam, Sulb i 

feon passing the electric current normally the es phe es peel = 

the temperature from 1500°C to 2500°C. In ordinary bulbs onh ee 

electrical energy is converted into light energy, while the rest : de amis 

co ana bes eae 1s destroyed 
Tube light : Basically it is a long tube of glass 

the tube is coated with a thin layer of fluorescent material, 


has mercury which is mixed up along with some inert gas like ar, i 
it. The two ends of the tube have two terminals on which atBon inside 


tube. The mercury confined inside the tube gets sufficient thermal energy 
and it (mercury) starts to vapourise and finally due to the electron emission 
UV-rays are'emitted. When these UV-rays incident on the inside wall of the 
tube on which fluorescent material is coated, then UV-rays are absorbed by 
the wall and a visible ray or light of lower frequency seems to be appear. 

The fluorescent material coated isused insucha way thatlight produced: 

from the tube light appears similar to a white visible sunlight. In the tube 
light thermal energy is produced in smaller amount, so 60% to 70% electrical 
energy transforms into light energy. That's why the power of tube light is 
more sharp than an ordinary bulb. A 40 watt tube light provides 6 to8 times 
more light than an ordinary bulb of 40 watt. 

Alternating current (A.C.) : An alternating current is one which 
Periodically changes in magnitude and direction. It increases from zero to 
amaximum value, then decreases to zero and reverses in direction, increases 
toa maximum in this direction, and then decreases to zero. The complete 
Set of variations is known as a cycle. Thus, during one half of the cycle 
the current flows in one direction, and following the half-cycle it flows in 
°Pposite direction. 

_ The simplest type of alternating current is one which varies with time 
Simple harmonically. It is represented by the equation 


T=],sin wt: oe 
where Tis the instantaneous value of the current at time ¢ and [, is 
maximum or peak value of the current. ie 


isty F i resent 
bya.) YPeOf A.C. is called sinusoidal alternating current. Itis repres 
Y asine curve, 


Scanned by CamScanner 


General Science 


142 
The time taken by an A.C. to go through one cycle of changes is calle 
e tim! 
its period T. ss ; 
is ber | 
Thus time period TofanA.C. is a .Thenumbe: N 


of cycles gone through an A.C. per second is called |] 
its frequency. ‘ 


Here the frequency n is given by n = T 2n 


Peak value of an Alternating current : An alternating ee 
periodically from a maximum in one direction through eet oe sae 
in the opposite direction and so on. The maximum value o! in 
either direction is called peak value I,. . , , 

Root mean square (rms) value orvirtual valueor effective va ue o the 
current : The root-mean square value of an alternating current is defined as 
the square root of the average or of mean of the FP during a complete cycle, 
where | is the instantaneous value of the alternating current. 

The root-mean square value of the alternating current is given by 

fi) I 
Lg = VI 2 = 0.707 I, 
rms V2 

Thus the rms value of the alternating current is 0.707 times or 70.7% of 
the peak value /, of the current. 


Similar to the above therms value of an alternating voltage or alternating 
pd (emf will be 


D 
2 


rms 


V 
v_-=vV = B =0.707 V, where V, = peak value of the voltage. 


Mean or average value of an alternating current : As an alternating 
current is represented by | = 1, sin wt 


So the mean value of the current over a complete cycle is zero and ithas 


no significance. Hence the mean value of an alternating current is defined 
as its average over half a cycle. 


The average or mean value of an alternating current = [ 2h. 
mean 3/0 
Thus the average current during one positive or negative half cycle of an 


alternating current is 2 times the peak value of the current I), 
nu 


Similar to the above average or mean value of an alternating voltage or 
P| ing i = = 2 

alternating pd (em/) will be = Vie can= = Ves 

Miscellaneous 


In an A.C. circuit rms values of the electric current and voltage are used 


frequently and thus rms value or virtual value has its practical aspect. 
pte the peak value of domestic supply is + 311 volt and its frequency 


In comparison to the direct i 
current (de) al i is'mOy 
dangerous at the same volta See aera Ret 


ge becau: Ren ly is 
+311 volt while 220 volt d.c, SebniRaaoNlneniy eal 
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a.c. Ammeter & Voltmeter ; Since in an 
complete cycle or time period value of 
alternating current is passed through the dic. de 


altemnatin, 


current is 8 Current (a.c. ) 


zero. Thus if an 
eter or voltmeter, 


eter are used. By the indicator read; © ammeter and 
hee s value directly. Similar to it b ing of hot wire ammeter we get 
the rm Fi ‘ Y hot wire voltmet r 
Vary alternating voltage is obtained. “r rms value of 
a Maxim power, Power factor and wattless current 
*CUrreng O Power in A.C. circuit: The power in an electrical circuit is th 
which the electrical energy is consumed in the circuit, and is e iia tog iat 
alue of th, roduct of the voltage and current. In A.C. circuit the instantaneous al 
defing d fe of the voltage and current are given by Vanes 
lete cycle V=V, sin wt and I = I, sin (wt - ) 
© where 9 is called phase difference between the current and voltage. 
0 by The power in A.C. circuit=1,,.V__ cos. : 
Thus average power (P ) = virtual current x virtual voltage x cos . 
Power factor : As above cos ¢ is the factor through which the product 
70.7%, of of the rms values of the voltage and current must be multiplied to give the 
power dissipated and it is called power factor of the circuit, 
m, ating Wattless current: The current in AC. circuit is said to be wattless when 
the average power consumed in the circuit is zero. Thus it is possible when 
the power factor (cos®) is zero. 
age. This implies that cos @=0 ice. = © (90°) 
lating Thereby, current will be wattles if the current and voltage differ in phase 
by : or 90°. 
thas In pure inductor the current lags behind the voltage by 5 or 90°, that's 
ined . 2 : js 
why average power absorbed in a pure inductor is zero. Similarly in pure 
capacitor the voltage lags behind the current by = or 90° and so ina pure 
capacitor average power absorbed is also zero. 

an Comparison of an alternating current (A.C.) with respect to a direct 
current (D.C.) 

or (i) The phenomenon of electrolysis cannot be performed through an 


a.c. current, so for the extraction of metals in metallurgy and other works 


in the industrial workshops are not to be done by a.c., and only d.c. is 
used. 


(ii) In electroplating a.c. is not used and it can also be done by d.c. 
only, 

(iii) The a.c. cannot be stored like d.c. in accumulator cell. 

(iv) Electromagnets can only be prepared through d.c. and through an 
4c. no electromagnet can be prepared. 
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resistance in the circuit. Although there is a wastage of energy (?2R 
second) in the form of a Joule's heat. In an a.c. circuit the current can 
alternatively be reduced by inserting a coil of thick copper wire woun, d 
closely in a large number of turns over soft-iron laminated core, Such acoil 
offers a large reactance (Lw) and contributes to the impedance (resistance jn 
a.c.) of the circuit. Hence it reduces the a.c. appreciably. Such a coil is Calleg 
Choke-coil. ; 

The average power dissipated in the choke coil is P = a Vy I, cosp 

R 


and the power factor is cosp = —=———— 
" VR7+L 


Here the inductance L of the choke coil is quite large on account of its large 
number of turns and the high permeability of iron core, while its resistance 
R is very small. Here cos$ is nearly zero. So the power absorbed by the coil 
is extremely small and thus choke coil reduces the strength of the current 
withoutappreciable wastage of energy. The only waste ofenergy is dueto the 
hysteresis loss in the iron core. The loss due to eddy currents is minimised b 
making the core laminated. The choke-coils are used in electrical appliances 
like in tube light, radio, electric fan etc. 

Preference of a choke-coil over an ohmic resistance : The current in 
an a.c. circuit can also be diminished by using an ordinary ohmic resistance 
(rheostat) in the circuit. But sucha controlling method of a.c. isnoteconomical 
as much of the electrical energy (i?Rt) supplied by the source is wasted as 
heat. Hence a choke coil is preferred over the ohmic resistance. 

Transformer : A transformer is an electrical device which converts a 
large alternating, current (a.c.) into a small alternating current (a.c.) at high 
voltage (a.c.) and vice-versa. The transformers which convert alow voltage 
intoa higher onesare called step up transformers, while those which convert 
a high voltage into a lower ones are called step down transformers. 

A simple transformer consists of two coils— called primary and 
secondary, which are insulated from each other and which are wound ona 
common soft-iron laminated core. The alternating voltage to be transformed 
is connected to the primary, while the load is connected to the secondary. 
In a step-up transformer the primary coil consists of a large number of 
turns of thin insulated copper wire, while reverse is the case in a step-down 
transformer. 

When an alternating voltage is applied to the primary, an alternating 
current (a.c.) flows in the coil. This sets up an alternating magnetic flux in the 
core. This magnetic flux is linked up with both the primary and secondary. 
Hence an induced alternating emfis produced in the primary as well as in 
the secondary. 


Ifin a transformer, the no. of turns in primary and secondary coils are 
Nand N and V, V_ are the induced emf's in primary and secondary coils 
then for an ideal’ transformer. 


V. 
v" NW =r (say), called transformation ratio. 


P iy 
Obviously, if N, > N, (r>1), then Ve> Ve 
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Per wi ee canbe At this position transformer is called ste 3 


Core, Surcy* Oty But if N, >N, (r <1), then V,>V,. P-up transformer, 
a s 
ie (resice a oy At this position transformer is called step-dow, 
2 Coil jg Bs Also, if J, and I, is the induced alternating cur: aides 
all, secondary coil Tent (a.c.) in Primary ang 
Vor 
0 si 
0 COsg then v, N, 
Energy losses in a transformer: The Ppowe: 
hoes necessarily less than the power input because bungee a transformer is 
ik OF its 1 fs There are three to four types of losses— Oidable energy losses, 
Tesist, 8° (i) Copper losses : As an alternatin, 
db Noe w 7 tating current flows throu, the pri 
‘th i the coi and secondary, heat is developed inside the copper turns, gh the Primary 


energy is called copper losses. 
(ii) Eddy current losses : Eddy currents are sel 


This wastage of 


nimiseg le fi ndlithes i tup in the iron core of th 
b transformer, ai e generate heat, with a ie 
@PPliang, a4 minimise these losses the iron core is laminated by nad sy Of energy. To 
: of thin sheets of iron insulated from each other, iusto aor a - ares 
aes, aie valid piece of iron, Y ‘ad of making it from 
i . 
Tesist, (iii) Hysteresis losses: During each cycle of a.c, th i 
‘on omic acomplete cycle of magnetisation. The energy spent it this, ay rough 
Vasteq = converted into heat and so wasted. This loss is minimised by bei ee aa 
IS ‘ + 1M 
re of a magnetic alloy fi . ong using 
. ie << 8 y for which the area of the hysteresis loop is the 
Verts a ; : 
Yarns (iv) Losses due to flux linkage : In an actual transformer all! 
one linked with the primary doesn't pass through the Rae wig det d's 
sone ge returns through air (that part of the flux which links both primary and 
ert secondary) is called mutual flux. The part linking the primary only is the 
ws primary linkage flux and the part linking thesecondary only isthesecondary 
z and linkage flux. The loss due to this is minimised by eliminating the air gaps 
ona in the magnetic circuit, by using core of a particular shape, and by having 
'rmed special forms of coil windings. 
idary, Uses of transformers : 
= 
roof (i) The step-up and step-down transformers are extensively used in A.C. 
electrical power distribution for domestic and industrial purposes. 
(ii) Anaudio frequency (20-1600 Hzor cycles /sec) transformer which is 
“4 essentially astep-up transformer is used in radio receivers, radio telephony, 
: e radio telegraphy and in television. 
2 = ; (iii) A radio-frequency transformer is used in radio-communication at 
; é 
Fequencies of the order of mega-cycles. 
; ; (iv) Impedance transformers are used for matching the impedance 
Ha resistance of a.c.) between two circuits in radio communication. ; 
: (v) Pressure transformers are used for measuring very large alternating 
i Tents. The current to be measured is passed through the primary ofa 
“P-up transformer, the secondary being connected to an stare 
i) Current transformers are used in measuring a very high oe 
Z Joltage to be measured is stepped-down by means of the trans : 
Condary of which is connected to an A.C. voltmeter. 
- ~< 
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tant voltage transfo, ¥ 
ssure and cons tr 1 
(vii) The scons tai output et and voltage r sPectivey aml 
; bo piv t : 
preiipureslane varies rape Sane, acai ’ 
itor) : 3 4 
ett rae eaye converted caine a on = i Opera 
which coins of apa em shame en an induced a Witey 
Caen through a permanent ces aa a pie eevee: arent 
S . . oe 2 
a > Se ena on behalf of slip eeoeelis rings 
ie bt aeie Tike a D. C. generator and in the externa’ cricuit reg 
used, en I .! 
current (dc) flows out. 


ii i id consequently voice or Sound jg 
to electrical energy an i und 
joiner Baa iS another place. The microphone cies oa Principle 
or bora induction. In its basic composition carbon gran 
is fixed and another is flexible and it is called diaphram. bra: any 
vocalist speaks, then diaphram starts to vibrate and along with diap! tram an 
attached coil with itself which is kept inside a magnetic field also vibrates, 


energy (due to 
of a loudspeak 
required. 
Loudspeaker: Loud 
the electrical energy is co; 


energy by the help 
fe places wherever 


und energy in amplified and loud form. Simply 
4 loudspeaker there is a coil are) in the powerful magnetic field, 
and this field is 8enerated by an electr 


by this Magnetic field a 
conductor. O, hina see, gn. 
‘orks. This concept was fir t oe : 


is Principle the electric motor 


S fy 
motor arectangulte coil of wile pounded by Mic ae] Faraday. In an electric 
Is free to rotate on the axis of the pol te an armature and this armature 
through the coil, then enenet. W 


‘s i the magnetics enever an electric 
c sides up an, Cfleld forciby ushes the 
the righthand but due todinerao" is Psequently the coj AG 


Netic induction, 
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‘Oil rotates towards 
rotation after co, i 2! Polarity the co: Fasnge 
| sides of the coil ti enng hale the Folation, and no. : qnanges the direction of 
rev : A Coup] Moment ores al on the 
IS O) ; F ‘Orce) is 
ie Perationalized, Thus, here 8enerated a 
N the electroma. © COServed that 
re) 


fo; 
stints ‘ Physics 
ly 7 
Ven ectric owes Plant At an electric Power pla, 4 
dey, Fe generated by the rot ation of a turbine in which bled Power (electricit 
it © by hydro electric power plant to rotate the turbine Wades are attached. In 
i °Petay a on the blades of the turbine th ne Water is conti 
oF yey drop rough storin; oe 
cur, Wines rrage. Ina thermal power plant and in nucleas (oot PY Constructin 
» eatentig turbines are rotated bY Vapour. In wind power nO) power plant the 
a tery) the atmospheric pressure. In thermal power les a turbine is rotated 
TBs are purning the coal or natural gas. But in atomic pew Pou + Prepared by 
It dis repared by nuclear energy. Through the axis ey ie Plant the vapour is 
Prached which on the rotation of turbine (in » eee a coil or a core is 
*Sform, starts to rotate and electricity begins to be generated ont magnetic field) 
ung. "At primary electric power plant alternat : 
Ks is Z fernating curr i 
Cipla and it has alternating voltage of 22,000 volt ork Hae a vouneed 
les are current (a.c.) is sent to the consumers through the transmission fi ke 
®S one grid sub-station step-up transformers are installed which can ere : the 
or any alternating voltage up to 132000 volt. At this order of alternating volta 3 
aman during the transmission less amount of electrical energy is lost. Ultimately 
Tates at various sub-station this alternating voltage is decreased b step-di u 
f thic sformer and normally 220 volt (a Nie y SSpcown 
his tran “<) IS supplied to the domestic 
Tica] consumers. — 
help Domestic power supply: The Power is supplied for the domesticuse of 
2Ver 220 volt (a.c.) which has the frequency 0f 50 Hz. This implies that its polarity 
ineach second changes 100 times. Thus, in a complete cycle the alternating 
ich current (a.c.) changes its direction two times. Domestically supplied current 
ich is called main line, and the wire through which this current is passed out is 
i called mains. Domestically supplied power has two types of current : one 
a is of 5 ampere and other is of 15 ampere. The current of 5 ampere is called 


domestic and the current of 15 ampere is called power line. The current of 
BS 5 ampere is used in electrical appliances like electric bulbs, T.V., tube light, 
d radio etc. But the current of 15 ampere is used in electrical appliances like 
is electric heater, electric iron, refrigerator etc. 

' 


d_ colour al e is of blac! 
olour: Through the live wire electric current is 
utral wire current goes back. In home usually 

two types of circuits are installed in which one circuit is for 5 ampere 
appliances and another for 15 ampere appliances. Earthing wire directly 
80es to the earth and it is a means or way of safety. In every circuit the 
electrical appliances are attached between the live wire and neutral wire. 
For the regulation of every appliance (equipment) there is a switch which 

1S attached in every circuit from the live wire. 

In home the distribution of power is made through an electric meter. 
electric meter measures the power in kilo watt hour (kWh) which is 
&xpressed in unit. The power distribution through the meteris done by yee 
Pairs of wires grouped in parallel combination. In every pair of wires a fuse 


bauitached. The fuse: all wires are attached at one place on the switch i 
ard. tt 
Tieomeseialappianestietan bul heres | 
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with parallel combination of wires, while switches of these appliances 
attached in the series combination of the wires. are 

Electric fuse : For the safety point of view electric fuses are Utiliseg ; 
various electrical circuits and thus electrical appliances are safeguard, : 
For the electric fuse those materials are used which have less melting P int 
and easily melt on passing high electric current in the circuit. Whenever» 
overloading or a short circuiting occurs anywhere in the circuit, the curn a 
of a very large magnitude starts to flow in the wire and the wire of th 
electric fuse melts so that the concerned appliances are prevented todama, . 
Always electric fuse is attached through the live or hot wire. Normally 
electric fuse is made of tin but good quality of fuse is made from the allo 
of copper, tin and lead. Usually the electrical circuit from where the current 
of 15 ampere is permissible to flow then thick wire is used for the fuse and 
through it maximum current passing capacity is of 15 ampere. Similarly for 
the electrical circuit from where the current of 5 ampere is permitted to Pass 
a thin wire fuse is used and its maximum current passing capacity is of 5 
ampere. 

Socket : The socket is a three cylindrical holes fibre structure device 
from where three wires pass. In the socket, the uppermost hole is large from 
which earthing wire passes and from the lowermost right small hole live 
wire passes, while from the lowermost left small hole neutral wire Passes, 

Plug : In the plug there are three cylindrical needles which can be 
completely enclosed in the socket. When any plug fits directly with a socket 
then corresponding appliance is connected to mains (circuit) directly. 

Regulator : The regulator acts (works) like a current controller in the 
electrical circuits. This is used normally to increase or decrease the speed of 
electric fan. Whenever the knob of the regulator is rotated then the electric 
resistance of the wire increases or decreases by which the quantity of electric 
current decreases or increases. 

Electric switch : Through an electric switch the current in the circuit 
is either stopped or surpassed. With the electrical appliances like bulb, fan 
etc. switches are connected in series. While the switch is always connected 
between the phase wire and the appliance, but the neutral wire is directly 
connected to the.appliance. Since the voltage of the phase wire is about 
220 volt and during the off time or when appliances be not in action, phase 
wire must be detached from the appliances. If this is not to be done then 
appliance even in the absence of its action can provide a sharp electric shock 
to anybody who will touch the appliance. This detachment of the phase 
wire with the appliances are completed by installing the electric switches 
at suitable places in the electric circuits. 


Important units of electricity : (A) Electrostatics 


Physical quantity Units (SI) Symbol 
Electric charge Coulomb Cc 
Electric potential Volt Vv 
Potential difference Volt Vv 
Electric field intensity Newton/coulomb N/C 


Electric capacity or capacitance Farad F "| 
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physical quantity Units (sy) : 
plectric current Ampere (amp) Symboi 
El ectric resistance Ohm A 
specific resistance or resistivity Ohm Nietie Q 
pectic conductivity Ohm" or hoor simen 2M 
specific coneuclvity OF Ohm" Metre"! or Mho Qi ve 
Conductance Metre or Simen Mead eet 
Flectric power Watt w 


section-C Magnetism 
bout 600 century B.C. a natural subst; i i 

ioe which had the characteristic to aaenaeee ee a shee 

was called magnet and its characteristic (property) to attract rae eae 

magnetism. As magnetite occurs naturally, that's why it was called Natur 1 

magnet. The chemical composition of magnetite is Fe,O, and it has = 

definite shape. If a magnet is suspended freely then it remains confined in 

North-South direction. Also it is observed that natural magnet has stnaller 

wer of attraction. Today artificial magnets are constructed which have 

alarge power of attraction. The materials utilised for the magnet are iron, 
cobalt, nickel etc. and various shape of magnets like bar magnet, horse shoe. 
magnet, magnetic needle etc. are designed artificially. 

Properties of magnet : 

(i) Property of attraction : Pieces of iron, steel are easily attracted by a 
magnet and this power of attraction is found to be sharper near the ends of 
the bar magnet which are called poles of the magnet. In the middle of the 
magnet the power of attraction is very weak (feeble). 

(ii) Property of directionality : If any magnet say a bar magnet is 
suspended freely, then the magnet remains confined in North-South 
direction. Here the end of the suspended magnet pointing towards North 
is called North pole and similarly to that South is called South pole. The 

imaginary straight line passing through both poles is called magnetic axis. 
The distance between both the poles is called magnetic length. If a freely 
suspended bar magnet is at rest, then the plane passing vertically upward 
from the magnetic axis is called magnetic meridian. 

(iii) Property of attraction and repulsion of poles : Two unlike poles 
(North-South) attract each other while two like poles (South-North, South- 
South) tepel each other. An isolated charge has its existence but an isolated 
Pole of the magnet has no existence. If any magnet is broken then poles 
of the magnet do not become separate but a new magnet (broken part) is 
formed, 

iv) Property of magnetic induction : The magnetic iriduction = 
Produced by the magnet in the magnetic substance. If a rod of soft wee 
ee near the pole of a powerful magnet, then this a tee pole 
of ee Also a pole of the opposite nature is induced in 

€ Powerful magnet. This is called magnetic induction. 


= 
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Magnetic field : The region or space sae sis hoa 
any other magnetic material experiences ; On agnetic field of a 
is called magnetic field. The waog of the mi 
is determined by a magnetic needle. See oe 

Magnetic field intensity or magnetic field re A ey 
field if a charged conductor of unit length is kep an ieee le 
the electric current of unit ampere is passed es one H 
the force experienced by the conductor is called m Bn 


8h whi 
TEP Ulsigh 
ny ma; ‘ 


Snetiy 
it an, 
ductor, then 
eld inteng; 
I be the length of a 
conductor, i be an electric current and B be the magnetic field induction 


i F tic force, 
or magnetic field induction. If Fbe a magneti 


then 
PF =il x B=ilBsinon 
Thus mathematically 
if i=lamp 
!=1 metre 
6=90°; thenF=B 


B isa vector quantity. C.G.s unit of 


are closed to each 
by magnetic lines 
(iv) A unifor 


. m magnetic field is 
lines drawn in th 


represented by equi- 
€ space, 

Magnetic Permea 
Magnetic field the 


distant Parallel 


istence. The symbol 
is 4 x 107 weber/ 


—~ 
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js the magnetic lines of force 

Wee”. f th i 
unit area of the magnetic M i 

nro | and H is the magnetic lines lines of © 

subst2™ through unit area in air, then forse 

of for ability is defined as; 


Permeability (pu) = Z 
An another unit of the permeabilj 
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Iron slab 


'y is henry /metre 


steel. 
If the intensity of magnetisation developed in a material is I, then the 
Susceptibility () = Intensity of Magnetisation (J) 
Magnetisin g force (H) 
Types of magnetic substances : Normally every substance 
magnetic field has some magnetic effect thus, broadly on 
magnetising behaviours it is categorised into three classes— 


in a strong 
the basis of 


in the same sense as the external field. Platinum, chromium, man; anese 
copper sulphate, liquid oxygen and solution of the salts of iron and nickel 
are examples of paramagnetic substances, 

When a bar of paramagnetic substance is kept in an external magnetic 
field, then the flux density (field intensity) of it is slightly greater than the 
flux density in the free space. Thus, relative permeability», (=y/ Hy) becomes 
slightly greater than 1. 

Characteristics 

(a) Ifa bar of paramagnetic substance is suspended between the poles 
ofa magnet, it shows poles at its ends which are Opposite to those of the 
magnet and turns until it lies along the field. 

(b) Ina non-uniform field Paramagnetic substances tend to move from 
weaker toa stronger parts of the magnetic field. Ifa paramagnetic liquid 
is keptin a watch glass resting on two pole-pieces very near to each other, 

liquid accumulates in the middle where the field is the strongest. If on 
other hand the Pole-pieces are far apart, the field is the strongest near the 
Poles and the liquid moves away from the centre producing a depression 
inthe middle. 
me When a paramagnetic gas is allowed to ascend between the pole- 
of a magnet it spreads along the field. es 
(d) The Susceptibility of a paramagnetic substance decreases with the 
'n temperature. 
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ce : The diamagnetic substances are 
which become weakly magnetised in a direction opposite to that of 
applied field. Bismuth, antimony, gold, water, alcohol, quartz, hy, e 
etc. are the examples of such substances. ten 

When a bar of diamagnetic substance is kept in an external field, flu 
density of it is less than the flux density of the free space. Thus, relative 
permeability 1, for diamagnetics is less than 1. 


Characteristic 
(a) If a bar of diamagnetic substance is suspended between the poles of 
a magnet, it shows poles at its end which are similar to those of the magnet 
the applied field. 


and turns until it is at right angle to 
(b) Ina non-uniform field a diamagnetic substance tends to move from 


a stronger to a weaker parts of the field. If a diamagnetic liquid is kept in a 
le-pieces very near to each other, the liquid is 


watch glass resting on two po! 
accumulated on the sides where the field is weaker, producing a depression 


in the middle. The reverse effect is observed when the poles are far apart. 
(c) A diamagnetic field shows a depression in the limb of a U-tube kept 


between the pole-pieces of a magnet. 
(d) When a diamagnetic gas is allowed to ascend in between the poles 


of a magnet across the field it spreads. 
) The susceptibility of the diamagnetic substance is independent of 


(ii) Diamagnetic substan 
Se 


(e 
temperature. 

(iii) Ferromagnetic substance : The ferromagnetic substances are those 
which are strongly magnetised by a relatively weaker magnetic field and 
it has the same sense as the applied magnetic field. Iron, cobalt, nickel, 
godolinium and their alloys etc. are the most important ferromagnetics. 

Ferromagnetics show all the characteristics of a paramagnetic toa much 
higher degree. The ferromagnetic substances have relative permeabilities of 


the order of the hundreds and thousands. The flux density in them may be 
hundreds and thousands times as great as that of the free space due to the 
same magnetising force. The flux density B in a ferromagnetic substance is 


not directly proportional to the magnetising force H. Thus the permeability 


vy (- z ) is not constant. 
a ferromagnetic substance decreases with rise 
in temperature and becomes practically equal to 1, ata certain temperature, 
which is called curie temperature. Above the curie temperature the 
ferromagnetic substance becomes paramagnetic. The curie temperature for 
iron is about 770°C. 


The permeability (11) of 


tic substance is heated then its magnetic susceptibility 
(y) is inversely proportional to the absolute temperature T, ie. x « 1/T. 
Thus x = C/T where C =a proportionality constant and T is called curie 
temperature and this relation !s called curie’s law. The value of the magnetic 
susceptibility (%) decreases with the rise of emperature. At a point and ata 
particular temperature which is called curie's temperature a ferromagnetic 
substance is converted intoa paramagnetic substance. The values ore rie's 


Scanned byt aii weatures for cobalt, nickel and iron are 373 K, 673 K and 1043 K 
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qypes of magnet : Normally the Magnet is of two is 
(Temporary Magnet: Temporary magnets are thosein which 


: ily and de z , Magneti 
magnetises easily 'Magnetises ickly. That’, . 
ube re also called electromagnets, Usually far construe aN 


ma} net soft irons are used. 
a ts (temporary Magnets 
magnet 
EE he re of transformer, in th 
alarm © d. 
etised. 
: (i) Permanent Magnet : Permanent magnets are those in which 
etic substance magnetises by slowly and steadily ina long span of time 
a "jemagnetises also not easily. The Stainless steel is frequently used for its 
an act ion and in order to obtain a good quality of Permanent magnet. 
con! a loudspeaker, needle indicator, Galvanometer etc. permanent Magnets 
of the steel are used. 


ins : In ferromagnetic substance ey, 
i caer me substances has a large ni 
in ee alled domain. In every domain abo 
ae eee contribution of these atoms 
iharp magnetism. ; 
Terrestrial magnetism : When any ma; 
nded through its centre of gravity ( : 
eae in the North-South direction. Thus, magnetic compass to remain 
confined : articular direction tells us about the Presence of magnetic field 
siitwesthe surface. This is called terrestrial magnetism. 
s a 
By the study of magnetic lines of Geographical _N Magnetic South 
force the behaviour and character of North 
the earth appears like a great magnet, 
in which the magnetic North pole is 
oriented towards the geographical 


) are used fre, i 
Fequently in the electri 
le dynamo in which soft irons aie 


ery atom of it behaves like a 
‘umber of atoms in the group, 
jut 1078 to 107! atoms exist. Due 
a ferromagnetic substance has 


ignetic compass (needle) is freely 
c.g.); then the compass remains 


Magnetic 
South pole and the magneticSouth =e Equator 
ohn towards the geographical picidsion: $ - 
: Geographical Sout 
Ifthemagneticneedleissuspended oEre 
freely through its c.g. and which is 
able to rotate in a vertical plane, then G fe) 


itdoesn't remain horizontal but makes 
Some angle with the horizontal. 

Also if the freely suspended 
\venetic needle is taken away from 
‘orth to South, then there are two 


Geographical 
meridian 
Magnetic 


meridian 
places where the direction of the needle Cc . 
‘OMmes vertical. Of these two places ai B the earth. 
Place the North pole of the vertica ic North pole of the ea © 
needle leans ieee the earth is called 7 ganetines ie towards i 
: : another Place the south pole of the vertical nee ine is draw! 
th ji 


A ight li 
. tral; 
; ‘alled magnetic South pole. If an imaginary stra1g nd magnetic 


i th pole a sof 
seoueh the centre of the earth joining magnetic ner ic axis © 
Pol 


Pe is called magneti 
of the earth, then this straight line is calle 
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the magnetic axis with the geographical axisy 
ee i cee ee can conelide that the magnetic and seographict 
poles are different and separate. 
Here two terms become significant to understand the te, 
magnetism in some more specific way. 7” 
Magnetic meridian : It is a vertical plane containing the dire, 
magnetic force at a place of a freely suspended magnetic needle. Th 


Trestriay 


Ction of 


US Plane 

OABM represents magnetic meridian. 
Geographical meridian: It is a vertical plane through the BeOgraphicg, 
north and south direction at a place. Thus plane OACG represent, 


geographical meridian in the figure. 


At any place of the earth, the magnetic field of the earth depends on the 
three parameters called magnetic elements. These are— 


(i) Angle of declination : At any place of the earth the angle between 
the geographical meridian and the magnetic meridian is called an 
declination. Obviously from the figure a is the angle of declination. 

(ii) Angle of dip or angle of inclination : At any place of the ear 
angle between the direction of the total earth's magnetic field intensi 
the horizontal line in the magnetic meridian is called angle of di; 
of inclination. Obviously from the figure 0 is angle of dip. Also a 
of the earth angle of dip is 90°, while at the equato 

(iii) Horizontal component of earth's magne 
component of the entire magnetic field of the ear 
different places of the earth, but its average value 
assumed to be 0.4 Gauss or 0.4 x 10 Tesla. 


gle of 


th the 
ty and 
ip or angle 
t the poles 
r the angle of dip is 0°, 

tic field : The horizontal 
th has different values at 
at any particular Place is 


auses of earth's magnetic field : The cau: 

is still a vague (unsettled) question. So man 

Propounded time to time and over all contril 
significant only upto very small extent. 

Gilbert in 1600 stated that 


se of the earth's magnetism 
y theories regarding it were 
butions of all are relevant and 


t curt ting around the earth and this electric current 
1S generated inside the earth d. 


the equatorial region, and mov. 


4 a es towards the North and South in upper 
regions and get electrified. In 18 , Schuster came to a conclusion that the 
magnetic elements is due to some external 


daily variation of the earth's 


Variations in th 
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the P' These two laws are: 
ene j) In an electric circuit the algebraic sum of the 
rans meeting at any junction in the circuit is zero. 

cul is 

Thus, 21=0 ; 

ee ii, +1,-i,=0 
where, = (sigma) = sum 
i, tig= i, tig 


ie. 

Thus the total current flowing toward a node (or junction) is equal to 
he total current flowing away from that junction. This is simply the charge 

onservation principle. When the currents in a circuit are steady, there can 
ie no accumulation of charge at any point in the circuit. 

(ii) In any closed loop (closed conducting path in the circuit) of a circuit, 
the algebraic sum of the products of the current and the resistance in each 
part of the loop is equal to the algebraic sum of emf's in that loop. 

siR=ZE where = (sigma) is the notation used for the sum. 


Thus, it is simply a statement of the law of conservation of energy. 
Application of Kirchoff's laws 

whéatstone bridge = Wheatstone bridge 
is an arrangement of four resistances P, Q, 
Sand R, which are joined in a closed chain 
ABCDA. 

A galvanometer of resistance G_ is 
connected across the diagonal BD and a cell E 
of emfe and internal resistance r is connected 
across AC. This whole arrangement is called 
a Wheatstone bridge. 

Condition for a balance in Wheatstone bridge : A wheatstone bridge 


is said to be balanced, when no current through the galvanometer is passed 
out. 


At the balance position a LS 


s 
Usually the wheatstone bridge is used for a rapid and accurate 
hanrement of resistance. The post office box (P.O. box) and the meter 
ridge are the practical applications of the wheatstone bridge. 


Pm Internal resistance of a cell : The resistance offered by the chemical 
cell oy between the electrodes of the cell is called internal resistance of the 
given attend on the nature of the solution, and upon the current which is 
esistanc ie cell. The car battery consists of an accumulator whose internal 
a whe; “1s very small (about 0.012) and resistance can not be measured by 
one bridge, because of occurrence of insensitiveness. That's why 


meter bridge to measure such small resistance. 
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3. Some more devices (instruments) dua 3 pout 
\s#/Van de graph generator : It is an instrument to produce a zehigh she" 
sagen it is designed on the basic principle'in why 1s 
voltage (in million volts) and it is ig’ n I contact with ah a N 
when a charged conductor is brought into the internal c ue aNollow. & 4 
conductor, then all of its charges transfer.to.the hollow conduc ons ' an 
(ii) Cyclotron: A compact machine deviced by Lawrence aug Livingston é 
in 1932 to accelerate the positive ions like protons, deutrons anc & particles ig ele 
Sy ation areyelicaccelerator) Buty iiamertiine (device) negative ov 
charged particle (electron) cannot be accelerated because relativistic Mass cal 
starts to increase abruptly with increase of velocity. of 
(iii) Betatron : The Betatron is a device through which a negatively 
charged particle (electron) is accelerated and gets sufficient energy even ead 
higher than the electrons (B-particles) emitted froma radioactive substance. stal 
Thebetatron-accelerated electronscan produce X-rayssoshortin wavelength 
and so penetrating in character as to surpass the gamma rays (y-rays) from inv 
a radioactive substance. ith 

(iv) Thermopile : It is one of the best known applications of the thermo- 1.6 
electric effect and it is a device through which small amount of thermal isé 
radiations are detected. 

(v) Bolometer : The basic principle and function of the Bolometer is ne 
the same as that of a thermopile but it consists of a piece of resistance wire of 
forming one arm of a bridge. When it receives energy its temperature rises, Ne 
consequently its resistance rises and the balance of the bridge is disturbed. of 
The current so flows through the galvanometer and a relation between Sin 
this current and the rate of the absorption of energy is usually formed by 
calibration. sp 

4. Some more terms related to the electrical circuits : is 
(i) Load : Load is a device or element which draws the current from pe 
a voltage source and thus the connection of a load reduces the voltage. A 18 
short circuit between two points has a direct connection and to shortout a Ta 
component a thick wire is connected and is parallel with it. Load has an ar 
infinite resistance for an open circuit. 
(ii) Impedance : The impedance is the quantity used in a.c circuit and 
imilar to the ohmic resistance used in d.c. circuit and it is represented by 
ae , Tl 
dite cater eelof the impedance in a.c. circuit is called tk 
: ae Presented by Y. Thus, admittance plays the same role 
IN a.c, Circuit as conductance plays in the d.c. circuit, Ja 
2 Vi. Modern Physics (Atomic & Nuclear Physics) oO 
‘ompos: : Si ae 
een e mposition of small particles but there was no nu 
perimental evidence at that tir i i 
me regarding to it. In 1803 Dalton asserted sf 
and propounded that ever i seas 
< ty matter around us is made of small particles Bp 
and these are said to be atoms, Dalton also speculated that th a the th 
basic constituent of all the matters and cannot be di id herons mal r Ih 
chemical means. But later atom was al. Pept ha ae 
| So divided into electron, proton and aM 
i 
i 
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Physics 


and these are called fundamental (elemen 
are also assumed to ie made from quarks. So 
hese ° od along with the research and di 
eared a i evelopment activiti 5 

hnysics which have been kept in the class of lenient of Atomic 
nit there are nearly 30 elementary particles. "particles 
ctron: Firstly invented fundamental Particleiselectron, 

; 7 = In 189" 
as invented by J.J. Thomson. The electron is basically ane; Bae 
ticle which rotates around the central massive Part of the at ly 
and it is distributed in various energy levels and andeeas 


tary) particles. Of lately 
me more micro particles 


electron W: 
charged Par 
falled nucleus 
of the atom. , 
The electron has a negative charge of 1.6 x 107 coulomb, while 
electronic mass (mass of the electron) is 9.1 x 10! kg. The electron is a 
stable fundamental particle. 
(ii) Proton : The proton is another fundamental particle which was 
invented by Goldsteinin1919. It isbasically a positively charged particleand 
it has a positive charge of 1.6 x 10" coulomb and the mass of the proton is 
1.6 x 10” kg. The proton is confined to the nucleus of the atom. The proton 
js also another stable fundamental particle. - 

(iii) Neutron : This was invented in 1932 by James Chadwick. It is a 
neutral fundamental particle (no charge) confined to the nucleus. The mass 
of the neutron is approximately equal to that of the mass of the proton. 
Neutron is a unstable fundamental particle whose half life period is nearly 
of 17 minutes. It is utilised in life sciences and medical sciences frequently. 
Since it has no charge it is used in nuclear fission. 

(iv) Positron : It is a fundamental particle which has the same mass, anti- 
spinas that of the electron and opposite charge of the electron. Thus positron 
is also called positive electron. Also positron was the first fundamental 
particle in the form of anti-particle of the electron which was discovered in 
1932 by Anderson in a cloud chamber experiment exposed to the cosmic 
rays. When a positron comes to rest in matter, it is quickly annihilated by 
an electron resulting in two gamma photons (y-photons) 

e + e > bw 
(positron) (electron) (photon) 

(v) Neutrino : This fundamental particle was invented in 1930 by Pauli. 
This isa massless and chargeless fundamental particle. The antiparticle of 
the neutrino is called antineutrino which has anti-spin. 


(vi) Pi-meson (x-meson) : It was invented in 1935 by H. Yukawa a 
Japanese physicist when he was propounding, Yukawa's meson theory 
of nuclear forces. The mechanism responsible for the strongly-attractive, 
non-electrical and non-gravitational, short-range nuclear forces between 
Nucleons (protons + neutrons) remained a mystry for a long time. In this 
regard Yukawa predicted the existence of a new fundamental particle called 
Pi-meson (x-meson) whose rest mass is about 230 times the rest mass of 
the electron (9.1% 107! kg). He proposed a theory of nuclear forces which 
a these x-mesons. According to this theory all nucleons (pela 
Pi, rons) consists of identical cores surrounded by a cloud of one or 

Mesons, The mesons may be neutral or may carry either a positive © 


a 
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Jectronic charge and are designated as ail 


negative charge equal to the e! able fundamental Pantig, 


and x respectively. But aemeson is ‘a a unsti 
whose average life time is 10™ second. : 
- : The photon isa basic constituent of all the clectromagnes 
ie f hv in each quanta and each photon maa 
wave and has a discrete energy te ove 
with velocity of light whose rest mass Is zero. 


Miscellaneous : 


Elementary particles : These are fundamental ere whose internal 
structure cannot be described as a combination of the other Particles, 

Anti-particles : Fermi-Dirac's relativistic quantum theory of elect, 
predicted the existence of an anti-particle. The being ae ofa given 
particle has exactly the same mass, spin and life ier unstable) bu 
of the opposite charge if any. Further, the alignment etween the spin 
and magnetic moment of an anti-particle is opposite to that of 
corresponding particle. Also when an anti-particle meets its particle, they 
mutually annihilate (destroy). ; ; : 

Hectron-volt : The electron-volt is a unit of energy in Atomic Physicg 
(or particle physics) and it is expressed as below, 

1 eV (electron-volt) = 1.6 x 107'° Joule. 
Cosmic rays: Cosmic raysare highly penetrating radiations Consisting 
of high energy atomic nuclei which are continuously coming from o 
space. Every second about 10'® cosmic rays reach the earth's surface 
they have a wide range of energy from 10” to 10'® electron-volts. 
Elster and Geital in 1899 and Wilson in 1900 firstly detected the cosmic 

rays. They found that the charge on very well insulated electroscope 
always leaked away in time although there was no ionising agent nearb 
which could make the air conducting. It was then thought that the 
leakage of charge was due to the ionising radiation from the radioactive 
minerals in the earth. Victor Hess, in 1911 sent an electroscope in balloon 
and found that intensity of the unknown ionising radiation was larger 
at high altitudes of the surface of the earth. He therefore proposed that 


radiation has originated from somewhere outside the earth's atmosphere. 


The radiation was finally called cosmic rays by Milikan is 1925. Untila 


mystery has been sustained about the origin of the cosmic rays in the 
outer atmosphere. 


Planck's Quantum theory : Planck i 


idea to explain the distribution of energy among various wavelengths of the 
black body (cavity) radiation. He assui 


y med that the atoms of the walls of the 
cavity radiator behave like oscillators, 


‘Fadl » each with a characteristic frequency 
of oscillation. These oscillator emit electromagnetic radiant energy into 


the cavity and also absorb the same from it and maintain an equilibrium 
state. 


uter 
and 


n 1900 introduced a totally new 


Thus assumptions in this regard are — 

(i) An atomic oscillator can have onl 
E=nhv 

where, v = frequency of the oscillator. 


ly descrete energies given as 
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h =a constant called Planck’ 
0 ck's c 
n =an integer called quantum mitts 
This implies that the oscillator can have only energies hy, 2}, 
, 2hv, ani 


o energy between any of the two. Here th 
be quantized. 
e illators do not emit b: ‘ 
(ii) The oscil t Or absorb energy conti 
in jump and in descrete way in the form of a packer or photon aeons ya 
each jacket carries an amount of energy hy. venang 
So the energy of a single quanta (photon) = E = hy = h oes 
where, = velocity of light in vacuum i a tis 
2 = wavelength of the Photon 
h = Planck's constant = 6.625 x 10-34 joule-second. 


Photoelectric effect ‘aie 
Theemissionofelectronsfromametallicsurface g 
illuminated with light (photon) of appropriate Photocathode 


wavelength or frequency is called photoelectric 

effect. ‘Anode 
In other words photoelectric effect is a 

phenomenon in which, when the light (photon) (Vv) 


appropriate wavelength or frequency incidents a ¥ 

¢ nie eats surface cited pir Sinode then ©) Porentat 
; ivider 

due to the production of photo electrons, photo _ 
current is generated. By the use of visible light, Wn 
only certain alkali metals like sodium, potassium 
etccanexhibit the phenomenon of the photoelectric (K) 
effect but using high frequency electromagnetic radiations (X-rays or 
y-rays) almost metal can show the photoelectric effect. The photoelectric 
effect can also be exhibited by liquids and gases. But in liquid it is called 
electrolysis, while in the gas it is called ionization. It is also observed that 
the number of photoelectrons emitted per second (photo current) varies 
directly with the intensity of the incident light, but the energy (maximum) 
of the photo electrons is independent of the intensity of the incident light. 
The maximum energy of the liberated photo electrons only depends on the 
frequency of the incident light or its wavelength. Also this energy varies 
linearly with the frequency or inverse linearly with the wavelength of the 
incident light (photon) 

Some terms related to photoelectric effect : 

(i) Work function (o) : The minimum energy of the incident photon 
Fequired to liberate an electron from a metallic surface is called photoelectric 
Work function (). 

Thus for a photoelectric effect— Energy of radiation of photon = work 
function (6). 
sate Threshold frequency (vq) : The minimum frequency ie igen 

‘ation of the photon which is just sufficient to liberate an electro 
metallic surface is called threshold frequency (v,) for that metal. ‘ 
Seat threshold frequency is nothing new but the frequency of the wor! 
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2 °! atiON Of ph, 
n _— frequency Phot, 
ctric effect 


So for a photoele 
threshold frequency (vo) 

(iii) Threshold wavele: 
threshold frequency is calle 
longest wavelength above W! 
not possible. - photoelectric eiee Be Sites : 

Thus, for the occurrence 0! fengt (Ay) ; 


old wave ¢ i e 
(V.): That negative potential or voltage whic 


he wavelength corresponding i 
avelength (4,)- Tt represents 


non of photoelectric ef fee 
is 


th (,) 7 
ae threshold w 
hich the phenome 


radiation of photon s thresh 


(iv) Stopping Sepa 3) h photo cell) zero = i siete electro, 
just makes tie poe Sy cattiode be reached on the — 4 Ths le be Made 
emitted from the photo ectrons are repelled. This potenti, 
ee ere vee 
called sto) 


kinetic energy. 
Thus, this K.E. of a re] 


then the el 
(V,) and repelled e'! 


. 1 wo . 
pelled electron is given by 2 mee, =eV. 


=> = maximum velocity of the = 
2eV. = 
repelled photo electron = \/ — g 
a) 
where; ¢ = electronic charge (1.6 * 107" aaa, & 
m =mass of the electron (9.1 x 10" kg.) ie : 
V. = stopping potential GH Frequency (v) 


Einstein's theory of photoelectric effect : Before Einstein's theory 
various attempts were taken by the scientist to explain the phenomenon oi 


A . i photoelectric effect on the basis of the wave-theory. But the predicted time 


# 
ao 


lag between the light exposure and emission of electrons was not confirmed | 


experimentally and so these explanations of wave theory were rejected. 
After the failure of the wave-theory Einstein propounded his theory 
with the help of Planck's quantum theory. 
He explained that when a photon of appropriate frequency (ot 
wavelength) incidents ona metallicsurface (photo cathode), then the energy 
of the corresponding photon is completely absorbed by the electron of the 


Sale sateen - ch the partial energy is utilised in ejecting the electron 
rom the rest of surface and rest energy a ineti y of the 
wistocioamn, 8Y appears as kinetic energy of 


Thus, Einstein's photo electric ion i 
expla te 
quantum theory and the pheno Ser arerad nice de sone ae 


: meno. ic eff be 
explained by the wave-theory, seein etectite Abert 
Mathematically, 
Energy of incident Photon (hy) 
= work function (energy needed to eject the electron) + maximu™ 


K.E. of the elect™ 
2 


max. 


bv=o+ 3 my? - 
> ee 2 TOO ax, =I, + ; mv 
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1 mo ay =h(vw— v,) 


nis equation is called Einstein's Photoel 
T al 


ectric i 
ere; v, = threshold frequency id 
where; v= frequency of incident Photon 
» = work function 
= hy, = he/i, 


o-cell. Dependin u 
jatoelectric effects employed, the Photo c Has 8 
; 


ells are main] 
(i) Photo-emissive cells. (ii) Photo-voltaic ¢ 
(iii) Photo-conductive cells, (iv) Photo-multiplier tubes. 
Applications of photoelectric cells: 
(i) The photoelectric cells are frequently utilised in the reproduction of 
sound in the cinema and TV. 


(ii) In the street light vapour lam i 
are automatically switched off during the day and switched on during 
night. 


(iv) In the strong room of banking institutions the Photo cells are 
installed to identify the unwanted Person. 

(v) In the space satellites Photo cells are used which are charged in the 
day by solar energy, while at night the charged e 


Compton gave a satisfactory explanation on the basis 
for the modified radiation. Com 
Process, the j 


in the scattering material. 


Incident 


{ Electron Scattered 
i Photon 


photon 


ele 
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Incident photon transfers some of its energy tothe electro, Whj 
with a velocity v in a direction making an angle with the direct My, 
incident photon. The photon itself with reduced energy is, . ane 
direction 0 with the original direction. This scattered Photon Cong 
scattered modified radiation. My 
X-rays: X-rays are the short electromagnetic waves which are py ‘ 
when rapidly moving electrons are stopped by the hea VY Metallic tatpyt 
tungsten, molybdenum, platinum etc. The metallic targets ara Tha Hite 
those which have high melting point, high atomic number and high the es 
conductivity. 
X-rays were firstly observed and produced by Prof, Wc. Roent ie 
1895. X-rays were also referred to as Roentgen rays. Within three — 
after Roentgen's discovery, X-rays were being put to use in a hospitg, 
Vienna in connection with major surgical operations. 
The device through which X-rays are produced is called X-ray tut, 

There are two main types of the X-rays tube— 

(i) Roentgen X-rays tube : This is also called gas filled X-rays tub | 
designed by Roentgen himself, Roentgen X-ray tube is the oldest and t),. : 
> first-made tube, j 

(ii) Coolidge X-rays tube : Almost all the defects of Roentgen tube hay. 
been successfully removed in Coolidge-tube designed by W.D. Coolidge in 
1913. At present Practically all the X-rays tubes used for surgical works and 
others are of Coolidge type and that's why Coolidge X-rays tube is called 
modern X-rays tube. 

Intensity and Quality of X-rays : The intensity of emitted X-rays is 
directly Proportional to the number of electrons striking the target. This in 
turn depends upon the filament temperature, which can be controlled by 
the heating current, Thus by the Variation of heating current, the intensity 
of X-rays beam can be controlled. | 

The quality or Penetrating power of X-rays depends upon the energy | 
of the electrons bombarding the target. This energy (eV) is determined by 
the applied potential difference (Vv) between the cathode and the target. The 
larger the applied voltage, the larger the energy of bombarding alectrons 
and hence the larger the Penetrating power of X-rays, 

Origin of X-rays : X-rays are Produced by bombarding high energy 
electrons on some heavy metals, Due to very large velocity, electrons 

penetrate well inside the atom of target metal and knock Ga ons of the 
electrons of its innermost orbit like K, L- Orbit. The Vacant s > is filled by 
the electron from the neighbouring outer shell and the base a i revie 
emitted out as X-ray photon. Such X-rays are called Suincteriete wa, 
since these have discrete wavelengths depending ON atomic asics of the 
target atom. 

X-rays are also produced due toa irik oni eP awe (deceleration) ofthe 
electrons which give rise to continuous or aay X-rays, Whose Wavelength 
varies from a certain minimum (A minim ° all Possible values up to 


= 250A. 
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(i) X-rays are e ectroma, 
450 A. Thus, the wave! 


ler ; 
as the order : ths from0.1 


i ‘ aremore i 
Tays having large el ce 
called soft X-rays. ile. sie 
neutral Nd travels with the speed of 
ton takes place on Passing through 


(iii) X-rays photon is electrical] 

ight (3 * 10° m/second), as no deff; 
8 Sares 

the electric and magnetic field. 

(iv) X-rays exhibit wave and Particle Y prominentl 

i a y ently, 

(v) The penetrating power of X-raysis very highsothey can Pass through 
many substances such as paper, cardboard, flesh, blood, leather weed « ug 
sheet, concrete walls etc. . -metal 


both aspect ver 


(vi) Although X-rays are strongly absorbe. 
absorption of X-rays increases with increase in th 


‘d by the lead and bones, 
in the atomic number of atoms in the me. 


e thickness and the increase 
‘dium 

(vii) X-rays show optical Phenomena like interference, 
refraction and polarisation etc. very easily like the visible light. 
(viii) X-rays are used in the research work and in the 
structure of the crystals, arrangement of the atoms 


matter and their general behaviour. 

Moseley's law : It states that the frequency of the ch 
varies directly to the square of the 
n 


diffraction, 


study of the 
and molecules of the 


aracteristic X-rays 
atomic number of the element emitting 


Thus frequency (v) « (Z —b)? 
le.v=a(Z-by 


where, Z is the atomic number and a, b are constants. 
Bragg's law : A very specific study of X-rays 
diffraction from the crystals of the solid was 
done by British scientist team of father and son, 
Su W.H. Bragg and Sir Lawrence Bragg. They MS 0 # 
pointed out that atoms of the crystalline solid § == io 
ere arranged in a regular pattern and that aset \/ _ 
ef equidistant planes can be drawn through the ° <= 
“rystal. Such planes are called Bragg's planes 
end their separation as Bragg’s spacing. 


Brage's law explains the condition for X-rays reflected by the crystals 
‘0 Cause constructive interference. 
Applying the usual condition for constructive interference Bragg 
obtained the relation; 
2d sin@ = ni. ; where 
d= separation between two consecutive planes. 
+ ~ wavelength of X-rays beam. 
0 ~ glancing angle. 
"~ order of interference maxima. 
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During the X-rays production nearly 99.8% energy of the Inejg 
beam of the electrons on the target is converted into the heat which in yal 
to the metallic target, and only 0.2% energy appears as X-rays, Roentgen! 
the unit of X-ray dose. , 

de-Broglie hypothesis of matter waves 2 phe wave theory of lips 
successfully explained the phenomena like interference, diffraction ef " 
failed to explain the phenomena like photo elect ric effect, compton ff 
etc. These phenomena although explained on the basis of Planck's uanty, 

theory. According to the quantum theory a beam of light of frequency ‘a 
composed through the tiny discrete packets called Photons, ich having 

an energy hv, where /i is Planck's constant. hus, light possesses 4 dud 

character, behaving as a wave as well a particle (photon). a 

Similar to the dual character of light, de-Broglie in 1924 introduced the 
hypothesis that all the material particles in motion possess a wave character 
also. According to de-Broglie micro subatomic particles like electron, Proton 
neutron etc. can be associated or interpreted as waves. These waves are 
called matter waves or de-Broglie waves. 


a 


hh 
Pp 


de-Broglie wavelength of matter waves is expressed as i = 
where, h = Planck's constant 
p = momentum of the photon 
If an electron is accelerated through a p.d V from rest, then velocity 
aquired by the electron say, v (non-relativistically) 
=> . mv? =eV 7M, = rest mass of the electron 


ie, v= [2 
Vv my 


But de-Broglie wavelength, A = Al ea 
pomy my 


The Davisson-Germ i 
iz ss er experiment ‘ aes = 
de-Broglie hypothesis of the wave nature of the moving oon im 
Particles, 


wo This Principle was described by 
‘an measure either the position or 
esired degree of accuracy (within 
S$ Impossible to measure both 
with unlimited accuracy. 
ven an ideal experimental device to 


r design e 
ure simultaneously the iti 
s Position 
tion x and the corresponding component 
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“sit tan k's constant my ASAP, han 
Ue uncertainty principle states 


yroduct of the uncertainty Ay in the 
the | {the uncertainty Ap in its com 
Ls cater than fy / Aye 


Ponition ofa body at some 
ponent of Momentum at the 


same 
sti 

iw 

pone que 


tely uncertain and view versa, 
te 


tred exactly, then other will become 
vl . 
ai ene models : Matter despite its appe 


arance of be 
<a definite particle structure on a 
asset's « 


wns, continuous, 
ysse 
x 


copie devel and the 


AY an atom is assumed to 
ulrons, 


The first information about the structure of atom came from the 

covery (invention) of electron in 1897, when it became known that all 
ene contain the negatively charged electrons. Since matter is electric ally 
nap i, it was inferred that atoms must also contain. positiv ly charged 
my wterial. Also an electron was found to be thousands of times lighter than 
We entire atom. This implies that the positive charge of an atom carries, 
nearly the entire mass The radius of the atom Was estimated to be 
order of 10." meter from 


of the 
the kinetic theory of matter, 


now the entire aspect of the atom, various models were 
propounded as given below : 


Micros 
te particles of matter are called atoms, Tod, 
ale pa 

ulti 


stituted through electrons, protons and ne 
be co 


(i) Thomson's atomic model : Thomson in 1904 suggested that an atom 
isa uniform sphere of a positively charged material in which electrons 
are embeded in such number as to balance PP Electron 
and neutralize the positive charges. The model aie 
though was soon discarded as it was in complete 


Positively 
j charged 
disagreement with experiments on the large-angle enatedial 
scattering of @-particles by the matter. 


(ii) Rutherford's atomic model : Rutherford suggested that in an 
the entire positive charge and nearly all of its mass are 
centre of the atom in a small volume 
The electrons revolve around the 
distance compared with the size 


atom 
concentrated at the 
known as the nucleus of the atom. 
nucleus in the planetary orbits at a larger 
of the nucleus. The orbital 
motion was assumed because without it the electrons will 


fall into the nucleus under the electrostatic attraction and the 
atom will collapse. 


P vathous J 

This model was in fact based upon the results of o- Q, % 
Particles scattering, experiment. Most of the o-particles Electron 
falling upon the metallic foil go through the atoms practically sii 


undeviated because the atoms are largely hollow and the electrons due 
to their little 


ea mass do not appreciably affect the motion of the incident ma 
Particles. Those Particles which pass close to the (positively charged) nucleus 
loWever @ 


é - oS 1 rough 
xPerience st rong electrostatic repulsion and are scatte red throug! 
‘large angle, 
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But Rutherford's model despite the stone Ge catpianlie bi . fac 
certain difficulties. The revolving Lapeer amnoriin e erates 
(centripetal) towards the nucleus. =a aaiate energy in the Paha i 

oe tic theory will constan' 4 ‘al « z 
aaa bot Hence the electrons Oct ; Butea oi 
and will fall into the nucleus and the atom bea the electron car’. Ctigg 
atom doesn't collapse. Also in aoe a emit continence wean Ve 
in orbits of all possible radii and so ee is thatiatoma file nation 

f all the frequencies. But the experim fact pees 
par line see of radiation of only ee fixed frequencies j 
i discarded. 
form. Thus this model was also ; 

(iii) Bohr's (Quantum) atomic model : In ees AoE eh gave an 
and bold idea of atomic structure in order to explain a i nN th 
and the emission of sharp spectral lines. He propose ws once 
modifications in Rutherford's model which were contrary to the cla 
electromagnetic theory. 


n discre, 


€ atom 


'SSical 


(a) The electrons can revolve around the nucleus only in certain fixed 
orbits and they do not radiate energy while they remain an these Permitted 
orbits, and the atom is stable. The permitted orbits are thosein whichangula, 
momentum of the electron is quantized and this angular momentum (mor} 


A h 
of the electron is an integral multiple of Qn 


Thts, mor = ae where n = quantum number 
“4 


h = Planck's constant 
(b) The emission (or absorption) of the radiation bi 
place when an electron jumps from one quantized 
(permitted) orbit to another. The radiation is emitted 
(or absorbed) as a single photon (quantum) whose 
energy hv is equal to the difference in energy AE of 
the electron in the two orbits involved. 


y the atom takes 


Thus, AE = hv, 
where, y= frequency of emitted or absorbed radiation 
Hence, the 


ill have certain fixed frequencies. 
The main objecti i 
were entirely arbit, 
results. 
Bohr's atomic Model is 1 
lack of explaining the intensity of thes 


Zeeman Effect 


providing line s cee a 1896 observed that when a light sau 
e ept i ge 

lines emitted by the atoms oF ihe Ra external Magnetic field, the spectral 
components. This 


cea it i ised 
elect oe onareee re split into a number of polari 
called Zeeman effect. 


ield on the atomic spectral lines is 
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n Effect :When a strong beam of Visible 
tes a gas, a liquid ora transparent 
ttered in all directions, The s; 
the lines of the same fre, 


tline-spectral 
small fraction 
Scattered light is 
ent beam (called 
d frequencies, This 
and lines are called 
exciting (Rayliegh) 
ne. The lines on the 
ines, while those on 
much weaker than stokes Raman lines, neil 


jowslte 
the high- 


freq 
epectrum 


scattering su 


a different line- 
ed for the same 
nts from the exciting lines 
es, the displacements have 
‘ements are the characteristic 


Radioactivity : Radioactivity is in fact a chance discover 
Becquerel, a French scientist. In 1896 he found that a photographic plate 
wrapped around three folds in the black Paper was affected by a piece of 
mineral uranium kept over it for some time. Some rays were thought to be 
emitted by the uranium piece which could pass through the black paper 
and subsequently affected the plate. Intensive research work were carried 
out by Becquerel, Madam Curie and Pierre Curie which confirmed that 
this type of radiation was not only limited to uranium but a number of 
her elements like thorium, radium, polonium etc. and their salts also emit 
milar Penetrating radiations. Such elements are said to be radioactive and 
< . “Pontaneous emission of the radiation is called radioactivity (natural). 
Sud SPentaneous invisible radiations also penetrate through the opaque 
““bstances which ionise the gases and affects the photographic plates. : 
= rg Property associated with the emission of this types of eae 
“diations are called radioactive rays or Becquerel rays (a, B ape ie 
transf, was the first to suggest that this type of radiation Hs a re kerisea 
studi Srmation of a unstable nucleus to a more stable nucl ied emitted by 
itt led the effect of electric and magnetic fields on the radiatio maitre 
: adioactive substances, He observed that the radiation 4 


Sit 
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is te) ‘The rate of dis' 
integrating per econd) at 

present at that instant. 


groms 
ms 
of ate" 
wNbe 
and ¢ fe 
jsintegration is - 
gre of disintes dt 


_4aN _)N. where; Ais called decay constant. ( 


disintegration Occurs at random and 
The imply just a matter of chance. 

tegration of a particul, 
any instantis Proportion, 


the nu mber of atoms present ina radioactive substance 
JN be the number that disintegrate ‘ sa 


's in a short interval dt, Then the 
which is proportional to N ie. 


which atom’ would 


ar substance (i.e, number of 


al to the number 


at any instant 


ve sign indicates that 


dt 2 .. 
Tov, atoms decay with time). 
’ 
aN _-ddt. 
N . 
wd On integration and simplification, N=Ne* 
a where, N, = number of atoms in No 
a the begining. ;; 
t N=numberofatomsatthe & f N 
B time f. 2. 2 
me 2 
This equation shows that the 6 aN 
ca number of atoms of a given radioactive 6 ¢ a meisteet 
ich gubstancedecreasesexponentially with Ze Ny? eee 
ad time(i.e. morerapidlyatfirstandslowly 7 : 
fterwards is is called Rutherford- 
of afterwards). This is called Ruther ‘ord. O T 21 3T 47 
Soddy law of the radioactive decay. Tim 
‘- ime —> 
Half life period : The atoms of 
a radioactive substance undergo continuous decay so that their number 
' goes on decreasing. The time-interval T in which the mass of a radioactive 


substance or the number of its atoms is reduced to half its initial value is 
called the half-life period of that substance. 

The half life period of a radioactive substance is constant, but it is 
different for different substances. 

As by Rutherford-Soddy law; 
WN =Nye¢ a 


where, /. is the decay constant. 


N 
Now, let T be the half life period of any substance then N= > 
N 
Thus = =N,e 
=> AT= log 2 (t= T) 


log 2 
T= 8 e* _ 0.693 


eo 
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and cannot be 
hang, 


almeans such as el speeded up or 


© of pressure, temperature 
» disintegration occurs at random. and w 


. rhe k : hich ; 
wi) Lis simply justa matter of chance, ch atom would 


ayhal? tives 
) The rate of disintegration of a particular subst 

Ww jainteywating pers cond) alany inst 
gn present at that instant, 


sil 


; A 
| ance (ic. number of 
antis proportional to the number 


y ws 
nate b DKORGALT , 
. ye the number of atoms presentin a radioactive subst 
wu 


re ance at any ij 
yan be the number that disintegrates in i oi etait 


ppt ule rai a short interval di. Then the 
sate ot disintegration is = PT which is proportional to N ice. 
: @N _ \N. where; A is called deeay constant. (-ve 


sign indicates that 


at an 
yroms decay with time). 


a WN Ad 
< 


On integration and simplification, 


z 
Pe 
t 


where, Ny number of atoms in No 
the begining. 
N= number of atoms at the 
time f. 


z 


This equation shows that the 
numberof atoms of a given radioactive 
ancedecreasesexponentially with 
amorerapidlyattirstand slowly a 
atterwards), This is called Rutherford- 8G T 
Soddy law of the radioactive decay. 


Zn 


No. of atoms 
left over —> 


Ze| 


2T 3T 4T 
Time —> 


Half life period : The atoms of 
a radioactive substance undergo continuous decay so that their number 
goes on decreasing. The time-interval T in which the mass of a radioactive 
substance or the number of its atoms is reduced to half its initial value is 
called the half-life period of that substance. 

The half life period of a radioactive substance is constant, but it is 
different for different substances. 

As by Rutherford-Soddy law; 
Sw Ny om 


where, 4 is the decay constant. 


N, 
0 
Now, let T be the half life period of any substance then N = a 


Thus %_N e™ 


= AT= log.2 (ot= T) 
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hws z ; zeit +B+9. 
arent nucles a 

(pan rs es) (daughter nucleus) 
nila & - gNM+ a v. 

sain > 5 Pa + B +B. 

si ri xcess neutrons (high v: 
aqelei having ex gh value of n/p rati 

Nut peemission- P ratio) are found to 


decay * When a parent atom emits gamma rays, no ch i 

‘ 428 these are neutral rays, sono change in mass nueabes and stad is 
abe ing y-decay takes place. In fact y-rays are electroma; idtic| as 

gum way in the form of photon and its emission Sager cade 


state ‘ 
tat ‘Theabove mechanism of radioactive transformations (a, f and y-decays) 
aqwcalle a Soddy-Fajan’s group displacement laws. : 
Radioactive series : Practically all the natural radioactive elements lie 
inthe range of atomic numbers from Z = 83 to Z = 92. The nuclei of these 
sements are unstable and disintegrate by ejecting either an a-particle or a 
"particle. By ejection of a, B-particles new atoms are formed and if these 
atoms have also unstable nuclei then further emission also takes place, until 
astable nuclei is not to be found and a series of radioactive elements are 


obtained called radioactive series. 

There are four radioactive series (UTAN)— 

(i) Uranium Series : In this series the parent element is uranium- ,, 
andtheend product of this series after the the emission of six c-particles and 
fivep-particles isobtained as radium lead (PH) whichisindistinguishable 
chemically from the ordinary lead and it is a stable isotope of the lead. 

Gi) Thorium Series : The parent element of this series is Thorium - 
_Ti?=.It goes through a series of transformations in many respects similar 
tothe uranium series and ends with a stable isotope of lead (gPU"™). 


(iii) Actinium Series : The parent element of this series is an isotope of 


| Uranium called Actino-Uranium- gg sad its end product isagaina daar 
| isotope of lead (gPP?™”). 

| (iv) Neptunium Series : With the discovery of 
| cements (the elements of atomic number grea 
| transurenic elements), another radioactive series was traced out. This is 
called Neptunium series after its longest-lived member Neptunium. Its 
| origin is traced back to plutonium and it doesn't end ina stable isotope of 

lead but in the stable isotope of Bismuth (3B)- 

e and its units : 
rate at which its 
fatoms which disi 
Je will be giver by 


uss 


the unstable transuranic 
ter than 92 are called 


The activity of 
constituentatoms 
integrate during 


eictivity of radioactive substanc 
saad ofany radioactive material is the 
a egrate. Thus if dN be the number o 

e-interval dt, the activity of the samp 
dN 


activi 
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The negative sign indicates that the number of atoms is decreas, 
= s 


Ne. 
time. . wattioituas q 4 A ; 
The traditional unit of the activity is curie and 1 Curie (Cj) _ a>, 


: ; Mn 
isintegrations/ second. _ 
po unit of the activity is Rutherford and 1 Rutherfo, 
: 4 
disintegrations/second. 
: SI oe of the activity is the becquerel (Bq) and 1 becquere} ty 
disintegration /second. “ 


Thus 1 Ci =3.7 = 10" Bq. Seite: 
ifict i ivity : The idea of artificial ra 10activity 

Artificial radioactivity : T! a : Y Was §; 
conceived by I. Curie and F. Juliot. Hence 1. Curi & F Juliot were a at 
to be the real inventor of artificial radioactivity. The radioactive ele Meg 
in which natural disintegration of nucleus occurs are heavie 
Rutherford took the attempt and became successful in ma 
nucleus ofordinary nitrogen by the bombardment of fast Movin: 
This phenomenon of making a stable nucleus into an unstable 
the artificial means is called artificial radioactivity or induced r, 
or man-made radioactivity. 

Thus, when a nitrogen nucleus GN") is struck by an particle (Het, 
a proton (,H") is ejected leaving the recoiling oxygen nucleus (,0"). ! 

NN + Het sO” + jm 

Nitrogen a-particle Oxygen isotope proton 

Rutherford thereby transformed ordinary nitrogen into a rare is 
of oxygen. This was the first artificial nuclear transformation. 


Carbon dating : The idea of the carbon dati 
Libby, an Atomic Scientist of Chicago. Our a 


er Clements 
M8 a staby, 
O-Patticles 
Nucleys py 
Adioactivig, 


Otope 


in all living or, anisms reaches 

his 6 : § Organis 5 
£ Of nearly 1 minute. When an organism 
and the concentration of Cc 


therford @-particle scattering 
‘ atom is concentrated within a 

Tey 
&'0n at the Centre which is called nucleus of the 
Scattering experiments, using 
Scattering Particles, have been 


to 
‘only through the 


B 4 . 
r { fru ie nuclear forces. Thus, the ele 7 a i 
; neous e electron scatterings interacts only 


tion of the charge in a nucleus and ie 


Ting tells us about 


shown ‘th 
at 
number of nucleons 


e dis! 
he yolume 
mesent in it, 
the nuclear radius of any nucleus be R th, 
23 will be proportional en the vol ‘ 
gnd 8° R’v ee P' nal to A. ‘ume will be 4/3xR3 
Thus, R = R, A3. 
The value of the constant R, is experi 
12% 10° m 0 Perimentally found which is given by 


’ -15 
ere, the length 107" m is describe 
He ; é cribed as 1 femtomete: 


Ry 
i ] v (fm) or 1 fermi. 

so R=R, A? = 1.2 AS fm, for the all nuclear radii Tt | 
from nucleus to nucleus but their order is of 107-!5 mi < ne esis varies 
purposes atomic nuclei are assumed to be spherical. eee weelorangel 
Packing fraction : The masses of the al a 

hole numbers, but not | atomic isotopes are very close 
to the wh 2 DUO exactly the whole numbers. The diffe: 
between the actual atomic mass M of an isotope and its mass nu soe 
defined as the packing fraction P of the isotope. ree 
M-A 
5, P= To 

Thus, 4 
The packing fraction is positive for the isotopes of very low and very high 
mass numbers and negative for the rest. It is zero for ,C'? . 

. . bs = 

Mass defect and Binding energy : The massesof all thestable nuclei are 
Jess than the sum of the masses of their constituent particles (protons and 
neutrons) in the free state. This means that when the protons and neutrons 
combine to form a nucleus, a loss of mass results. The missing mass is 
released in the form of energy when the nucleus is formed. 

If Am be the missing mass in the formation of a nucleus, the energy 


released AE will be given by Einstein's mass energy equivalent relation; 


AE = Amc’. 

where, c is the speed of light. 

The missing mass (Am)is called the mass 
(AE) is called binding energy of the nucleus. Here 
energy that must be supplied to the nucleus to bre ! 
particles, More binding energy means the energy required to break the | 
nucleus is larger. Thus binding energy is a measuring parameter of the 
stability of the nucleus. 

Practical units for mass ener; 
Mass of the fundamental (elementary) Pp 
terms of unified mass unit (1), defined as on 
of the normal carbon atom (,C”)- 

Also 1 u = 1.67 x 10°” kg. 
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defect and itsenergy equivalent 
AE would is the actual 


ak into its constituent | 


sics, the 
equivalence : In nuclear physics, th 
ey articles is generally expressed in 
e twelfth (1 /12th) of the mass 


2.2) wi ; 
acquired by an electron in falling: 
ren volt. 


iso, 1 eV = 1.6 x 1077? joule. it ' 
: y for 1 unified mass unit is expresseq a 


uivalent energ; 
es, = 931 MeV = 931.5 MeV. (exactly) 


ission : In 1939 two German scientists Otto Hah, 

Nuclear fission : In ’ Man 
Strassman discovered a new type of nuclear reaction. They found thar : 
anyuranium nucleus (,,U™°)is bombarded withaneutron then, then, vy 

splits up into almost equal fragments with the release of some free Rh 
and tremendous amount of energy (about 200 MeV) per 99235 mt ty 
a nuclear reaction is called nuclear fission. - Such 

Thus, the process in which a heavy nucleus splits up into the two 

of nearly comparable masses with a tremendous release of energy ain dle 
free neutrons is called nuclear fission. Some 


One of the typical fission reaction is— 
QU + gt! — (GU?) > seBalE + Kr? + 3) + AE (200 Mev) 


Inthe fission Processof,., U* slow neutrons take Partandth, 
arenotalways barium and krypton, so many possible pairs of 


occur. The average number i 
> of neutrons i 
lowe which are released i 


eir Products 
the fragments 
n the Uranium 


k is less than 1, the 
willjustbe Sustained 


the reaction 
ill sustain. 


fission ‘ 
@) Controtied cp chain Teaction is of two types 


7A fisgj 
Manner y+ Ton chain 5 
wi reacti ‘ 
be Controlled i. out any @ ©n which proceeds 


Cc x; x 
of the nuclear * erate on yp. controflen and in which the 
Wer 5 chain reactj 
ple wks ction, 
£0 generate hich are the main sources 
electricity ‘i Uclear chain reaction takes 
ion take 


j © Operati eds uc] Cd th 
ty ng in India one PoOWey pl rough the fission is used 


7 ‘ants 
in Various ia the 8eneration of 
i 1€S Of the world 
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“pusiecomponents of the nuclear reactor; 
a it & ements und is 

fuel : The e “rg0ing fission in a - 

me common fuels are ‘uranium j, U3 on 

fuel.’ end plutonium isotope P1239, seeps Oe ae 


Cd a, 
IS 
ator: Moderators are used to slow down the emi 
dal w Mode” ahigh velocity range. Some common iéderaton neutrons 
ang: ang ‘. hav or, beryllium, beryllium oxide and some ae are graphite, 
d hi ; putrons is also’call jeg eanic liquids, 
an, Py wW rite , down of newt called thermalisation of the neue! 
n 
free Cle, 
5 a ne ee coolant :Acoolant pts Fe nuendous amountof heat developed 
u Rs 0 ct re. rou; a a 
clei, Ns ve the reactor CO 8 eat exchanger, the coolant transfers 


Sug, ins othe secondary thermal system of the reactor. Watei/steaniyhelitith 

le ty, hea Fi m 
oO 

ay ang. | ope rods : The control rods are used in initiatin, 


ig and stopping the 


Me Meat fission reactions of the nuclear reactor. Due to large absorption 
s-section area, = A ® 
control rods are ee in the reactor unit, ey absorb the fast 
y he chain reacti 
90 Mey) roving neutrons and t ction ceases, 


w Radiation protective arrangement : In a nuclear Treactor large amount 


product f penetrating radiations like y-rays in addition to the neutrons are also 

: Ment, of Foes These radiations pose a danger to the technicians working 

Uranium, jround the reactor. Hence a reactor is always surrounded by a thick shield 
inthe form of concrete wall many meters thick (lined with lead) to absorb 

T fission these radiations and prevent them from the leakage to the adjacent areas, 

: nuclear Types of fission reactors : 

bi () Homogenous and Heterogeneous reactors : Basically both are fission 

Span of reactors but in homogeneous type, fuel and moderator are mixed to form 

fission amixture, while in heterogeneous type fuel and moderator are separately 
carried out in the steel tubes. 

f their (ii) Fast breeder reactors :A nuclear reactor that breeds (produces) more 

1, the fissile material than it consumes is called breeder reactor. These reactors 

Sinn d are much more economical than other type of reactors as they consume 


raw fuel like Th? and U8, , Th?52 is not fissionable but through a fast 
90 f 8 
breeder reactor it is converted to U?33 which is a very good nuclear fuel. 
r 2 Y8 
types Similarly U* is converted to Pu23° (Plutonium) which is very useful 
fissionable material. Owing to a very high temperature about 9000°C in 
Ss y hig} Pp 


eeds the core, a molten metal is used as coolant. 
the (b) Uncontrolled or Explosive chain reaction : A nuclear chain 
"action in which fission neutrons keep on increasing until the whole of 
rces issionable material is consumed is known as explosive or uncontrolled | 
kes in reaction, | 
. ¥ ois Teaction proceeds very quickly with theliberation ofhugeamount 


“rgy in a short time. An atom bomb works on this principle and itis a 
3 example of the uncontrolled / explosive fission. 
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Yoursmah. oe two or more light Nuclej shies 
Nuclear ie mi ether to form a single nucleus, then m8 Wi 
high = as aa The mass of the product Nucleus jg he : Pry, 
called aise of the nuclei which are fused. Th ae a 
eames is released in the form 


Mev 
nucleus whi, 
is a Weaker ener; 


The process res 
and here four hyd. 
nucleus. 


Ponsible for the solar energy is the fusion Of light Dud 
rogen nuclei fuse together directly to form a heli 


rt 
4H! — Het + 2g 


The fusion Proce: 


+ 2v + AE (24.6 Mev) 


SS is very difficult to carry out, as the nucl 
ore positively charged, so they 


ne another strongly 
Must be brought very close together not only by 
with high kinetic energi 


sun and st 
fission bo 
nuclei, the 


“rs. On earth fusj 
mb, | 


Materials (hydro, 
are stripped 
Bas whic 


on and the Corresponding 
"SY: Also at the temperature of 10°K fusion 
ionised and the electrons 
ith the Nuclei, these materials beha Ve like an ionised 
“Lasma (fo of Matter), 


sen, de 
and alongw 
his called r 
; Plasma confine / u : There is NO material container 
Which can ace umul. Within itself, ut if an alternatin Magnetic 
held of avery large magnitudy 3€Nerated by, 8a ampere ee and if 
# torus-s 
, f ‘ © confined, The torus- 
fener Ussr SCalled tokamak. Such 
Asma fro, © side 5 
o the centre of the container (ver ig and compels it 
By such methodolopy and some wwel): 
of development tows 
searched The nuc 
ty found abundant 
be casily se 
ANd dey, 


ys, the path 
‘actors was 
™(D,O) which 
“er crisis could 
The research 

ind a Prototype of 
and fabricated by Fronee 
*drogenbomb wo, 

rl : . 

@PProximately 1099 times mentor the principle 
ise 


Werfu] than 


lopment 


Tay o 
+N in this re, % five 
Aucleartusion reactor has perhaps by “ 


Ndesigneg 
but itis yet to be ¢ onticmed 


Uncontrolle. 


‘4/Explosive fusion: { 
OF nuclear fusion 


Vand it is 
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coatir 
decor 

FP 
subst 
light. 
emit 
long: 
and | 
On } 
com} 

1 
calcj) 
inv; 
Purp 
Need 
Blaz) 

‘ 
firsty 
bse 


fhe startofnuclearfusion,anentrer on, 
required. Thus forthe achievementofthe 


Near 


essential c 
be of alhydrogen bomb, an atom bomb (fission bomb) is ae 4 
ne primer like atom bomb and it 
‘ fever ex led nuclear fission. 


.< the source of stellar energy (i.e. th 

jg the source o ‘By Ge. the energy released 

ins Pas rs). The temperature of the sun's core is ay high Be 2 

Cont 8? and -s by fusing the four hydrogen nuclei into helium. Although th aa 
ney pccuts rocesses by which reactions occu  enainaee 


8 sheets r in the stella iti 

Ase gf wo dit ryon cycle and a carbon-nitrogen cycle. But the enacey 7a 
4 Path the cases comes out to be the same (about 24.6 MeV). 

she ny a . sun is radiating energy at the rate of 10° J sec. Thus, the loss of 

a hack " matter occurrence from the sun is 4 x 10° tonnes per second. But the 
Ny, oe has a very large mass (10° kg) which will continue for several billion 


%8 Fluorescence : There are various types of substances occurring in our 
Re Fuse ature and on a few of them if a ultraviolet light of smaller wavelength 
na 


h © the, larger frequency incidents, then it is absorbed by them and emit a light 
Ut ale but larg Jength (shorter frequency) this incident or phi i 
longer waveleng) q' ‘ ‘v is lent or phenomenon is 
e OF the ere d fluorescence and the corresponding substances are called fluorescent 
‘o c 
hig substances. 
leap The examples of fluorescent substances are fluorspar, petrol, quinine 


10n of sulphate, uranium oxide etc. To detect X-rays we use barium platino cyanide 


nding vhich is a sensitive fluorescent substance on passing X-rays, through which 
‘Usion Hi absorbs the X-rays and emits green light. Today in tube-light, the inner 
Be coalitig of fluorescent substances are laminated to get a fascinating and 
ie decorative flavour of the light. 

E Phosphorescence : As from the basic characteristic of fluorescence, 
| substances which emit light until they are in absorbing position of suitable 
es light of lower wavelength. Butthere are also some ‘substances which not only 
dif emit the incident light at glance but is also remain emitting for some more 
a longertime, evenwhileitsincidenceisstopped. Thisiscalled phosphorescence 
ic and the corresponding substances are called phosphorescent substances. 
sit On heating, the ability and quality of the phosphorescent substance is 


completely destroyed. ; ; 
th The examples of the phosphorescent substances are zinc sulphide, 
2 calcium sulphide, barium sulphide etc. Today in the needle of watches and 
h in various hoarding boards employed for the advertising and se ie 
d purposes the lamination of the phosphorescent substances are ke ~ = 
i needles and hoarding boards absorb sunlight in the day and shine gi 
} glazy and fascinating way in the night. eat ased 
I -Sdperconductivity : The phenomenon of SE ial? 
firstly invented in 1911 bya Duich physicist K. Onnes. pe ely compounds 
Observed that the electrical resistance ofsome metals, alloys ao oa aentain 
drops suddenly to zero when the specimen is cooled down be! 
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iti T_.). This phenomenon j 
erature called transition temperature (T_). Th vk 
saperoenaisctiity and the specimen cooled down is called Supercondue 
He also observed that resistance of the mercury vanishes completely at 42K 
The critical (transition) temperature (T,) below which a material unde, 


a transition from a state of normal conductivity to a superconductivigy 
Ay 


different for different materials. The normal good conductors like Cu, is 
Au, Li, Na, K etc. do not exhibit the phenomenon of superconductivi, i 8, 
at more and more lower temperature. Thus, these are called normal 
This implies that in general not all materials are superconducting, 

Since the superconducting state of amaterial is characterised by the zetp 
electrical resistance even in the absence of an applied voltage and the curr 
can persist for years without any detectable decay. A bulk Superconducto, 
in a weak magnetic field acts like a perfect diamagnet with zero Magnet; 
field into the interior. If a super conducting material is kept ina Magnetic 
field and then cooled down below its critical (transition) temperature (T.) it 
expels all the originally present magnetic flux from its interior and it is called 
Meissner effect. In fact this phenomenon was observed by W. Meissner and 
R. Ochsenfeld in 1933. 

Also scientists from all over the world have been trying to devel, 
the new materials that are superconducting at high temperatures. A break 
through in this regard come into existence when a hot superconductor 
was obtained in 1986. When Karl Alex Muller of IBM’S Zurich Lab made 
a substance of metallic oxide of lanthanum-barium-copper called ceramics 
that lost its electrical resistance at 30 K and it was called a hot superconductor, 
In 1987 the value of transition temperature (T_) raised up to about 90 K when 
Paul Chu and his team discovered a ceramic copper-oxide superconductor, 
called cuprate consisting of Yttrium, barium and copper oxide. 


Applications 


Metals, 


(i) Large scale application of superconductor are in the transmission 


- of power. The cables made from superconductors can save 30 to 40 percent 


power which is lost the conventional system of transmission. The solenoid 
of a superconductor can trap a large amount of electrical energy endlessly 
within itself. 

(ii) Extremely sophisticated electronic devices such as Magnetic 
Resonance Imaging (MRI) scanners, superconducting Quantum 
Interference Devices (SQUIDs) etc. are today utilised frequently. | 

Theory of relativity 


Michelson-Morley Experiment : According to the wave theory of light 
a light source sets up a disturbance transporting in all directions through@ 
hypothetical medium called ether which fills up all the space and penetrates 
inside all the matter. But the assumption of ether created a problem. es 
ether remain stationary in space when material bodies (including earth 
move initor isitdragged alongwith the moving bodies? But the observation 
of the aberration of light from the stars had indicated that the ether ™ 
be stationary in space, there is a relative motion between the body and] 
ether. Anumber of experiments were performed to detect a relative ma 
between the earth and the ether, Michelson-Morely experiment 15 ont 


_d 


sil -Morely by their experi 
3 +, * sai 
} pen a ee ther ismeaninglese nt itethneerved that the motion of th 
ough’ ie 


jerected: . jal theory of i 

pinstein’s Special theory of relativity ; ; 
je special theory of relativity which is explainerery=™%tein propounded 
his ) The laws of Physics have the fine gio 


(i e i 
, with a constant velocity relative {orm in all the 


inertial frames 


movil’ ARG i to one 2 A 

vinciple of relativity. This postulate also confi another. This is called 
Pacept of the universal reference frame. irms the absence of any 
Li 


-) The speed of light in free i 

ool of reference. This is called principle fbi 

light: This postulate follows directly from the resu 

experiment. 

An Inertial frame of reference : ‘ 

ordinate system in which a body une ae seis rectangular co- 

falled an inertial frame of reference. The Newton's ta rest anywhere is 

defined in this frame. aws of motion are 

But if a body is not to be found to r ini at 

motion, then the frame of reference is med ee ee bein 

frame Newton's laws of motion are not defined and applicable. ‘neti 
VII. Electronics 
The area of electronics has become very extensive in which broad 

and various electronic devices are frequently operative and through it 
agriculture, communication, medical sciences, defence, industry, space 
research, engineering, education etc are extensively studied. During the 
early time under the electronics vacuum tube diodes and triodes were used 
and that's why the equipments earlier than the nineteenth century like larger 
radiogrames etc. were noisy and inconvenient. Afterwards these vacuum 
tubes were replaced and discarded by the semi conductors and transistors 
and now solid state electronic devices have been fabricated and designed 
whichare compact, cheapest, convenientand efficient. Now apart from these 
solidstate electronic devices, Integrated circuits are utilised as microchipsin 
the microprocessors and computers and are studied in the digital electronics 


segment. 

Thermionic e 

strongly in vacuum then e 
thermions, while the phenomen 
emission. The phenomenon of thermionic é' 
Thomas Alva Edison in 1884. The vacuum tube diodes, triodes, pentode etc. 
had been fabricated on the principle of thermionic emission. The electrons 
are also obtained by thermionic Fnission in the x-rays tube and cathode 
Tays tube, 

Diode valve : In 1904 Fleming fabricated a device in which hd 
electrodes~a cathode and an anode were inserted ina cylindrical aaa ce 
Which was fully evacuated. Here anode acts like a plate, while se this 
ike a filament and both are kept separate and attached through sie ae 
valve filament is made from metallic wire and on heating the pla 


me in all the inertial 
stancy of the speed of 
It of Michelson-Morely 


mission : Whenever a metallic wire or filament is heated 
Jectrons start to emit and these electrons are called 
on of electron emission is called thermionic 
mission was firstly invented by 
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> mu ential is supplied to} 
Bee nce. Thaspas ‘a +ve potential 
tharge region. Thus, w! 


» and a circuit is completeg b : 
re: B the plate ae late to fil ' 
1 ye sve lone Re flows from the p! il ament. The 
the plate and filament a 


Apaiee i in alternati 
is called plate current ii ev eactiteeetacagh incl a 
Diode valves are used a: 


8 Curren, 
5 ent (d.c.). 
(a.c.) is converted into ciao seated sient Ebriaa 
Triode valve: In oe. the diode valve gti. 4 J se another 
a device which was anal was attached. In other wor Is, ifina d iode Valve 
element called ie a stachedts control the asa te idem! ina, 
nits a ») tube it is called a triode valve. hus ; ere are th 
Sorin Nera wate t, grid) in a triode valve and this valve is Utiliseg 
electrodes (plate, Ament. gc) modulator, transmitter and detector. 
7 = rr et a 2mi-conductor is a solid material whose electrical 
wie nai tanne ofa conductor and lower than that of an 
‘ ypical values of the resistivity of a semi-conductor li 
te ashes temperature. The electrical resi 
_— a ‘ raietlaaet s gee in temperature over a Particular 
pesmi : alos which is the specific characteristic of a Semi-conducto, 


The relation between the resistance R and absolute temperature T forasemi. 
conductor is given by 


e between 
stance of a 


B 

R=AeT. where the 

Thus a semi-conductor has a ne, 
behaviour is contrary to that of 
increases with the rise of temperature. At ordin 
semi-conductor has very sm. 
ts called intrinsic semi 
pure form and behave 
semiconductor can be 
amount of suitable 
1s dopped to 
Increases 16 


semi-conductor 
~conductor. At 0 K all th i- 

like insulators, But the electri 

increased by a large value by addition of a small 


'mpurity called doping. Usually if] atom of an impurity 
4 pure (intrinsic) semi. ( 


6 : a 
atoms, its conductivi 
times and this semi 4 


semi-conductor alled impure or extrinsic 
Broadly there 


Brey tin (Sn) i 
onductors 


are three elements, Silicon (Si) Germenium (Ge) and 
form which are extensively used as semi- 
Most widely used Semi-conductors inthe 
ctronic devices, There are also numerous 
GaAs, Phe, ternary alloys ete. 

As from Carlier discussion a pure semi- 
lectricie yand that's why itis made impure 
insic ee? doping impurity, This impure 
{ypes of impurity But the doping of the 
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Vij sics 
“supp bs, there are two types of extrinsic semi-co, - 
mass Cunt Teor the impurity mixed up, "ductors depending upon 
ieg Ate is ¢Ulay, ie type semi ‘onductor If @ pentavalent eleme, 
Pleo, the Ali fous. arsenic, antimony ete. is dopped or rhisedne (impurity) like 
; fila be! lan pee rance electrons of the Pentavalent impurity pinta Ge and Si, then 
SAM he VS electron becomes mobile due to which it (electron) went bond 
nig hy gid es nergy in excitation form. Thus electron becomes fee acquires a 
8 cu, efit “nduction band from the valance band. Such semi-conq it 8085 
. % wo te type and electrons are called majority charge ca conductors are 
tt faby, cael" electrons are supplied by the impurity (pentavalent) sone since 
Mech any ty sid donor impurity. Also due to the release of electrons from the vate = 
? diog. Othe, al es a vacancy is created and it is filled by the another electrons ana hee 
Nissic, Val. pa (positive charge carrier) is created which is also respondent fee ihe 
Cre gn Men : snductivitY: These holes are called minority charge carriers for n-t = 
© is y rite semi-conductor. But over all, n-type semi-conductor is a neutral ervstal 
Aetecty, (i) p-type semi-conductor i If a trivalent element (impurity) like 
© elect, indium boron, gallium 2 aluminium etc, is dopped or mixed in Ge and 
that ez Mea] sj, then three valence e ses of the trivalent impurity form a covalent 
'e bety an bond and from a ero e end Sian electron becomes available for the 
tance ne trivalent atom ike anise lent pods form. But due to an electron 
Particyy a availability font aie aol a ee a coval ra bond of Ge or Si breaks and 
ondua lar avacancy is created as = peel ive ion). Due to large holes creation and 
ee) Or, its conduction these conduc! ‘ors are called p-type semi-conductor. Since 
semi electrons are accepted by the trivalent impurity and mainly conductivity 
is done by the holes, that's why such impurity is called acceptor impurity 
and holes are majority charge carriers for p-type semi-conductors. Also 
ants some electrons become available and are respondent for a few conduction 
and this iscalled minority charge carrier but over all p-type crystal (semi-conductor) 
SIstance is also neutral. 
e pure pn-junction or semi-conductor diode : Pure or impure semi-conductors 
iductor ar bilateral electronic equipment through which the current flows in either 
are in direction with equal magnitude. Although if in a semi-conductor there 
ty ofa exists a p-type region on one side and a n-type region on the another side 
small then the semi-conductor becomes unilateral and the current flows easily 
Durity inonly one direction. The specific location in the semiconductor where 
tivity the region changes from p-type to n-type (the lattice structure remaining 
rinsic continuous) is called a pn-junction. The semi-conductor containing a pn- 
junction is called semiconductor diode. 
and A pr-junction is not the interface between the two pieces of the semi- 
emi- conductor of the opposite types pressed together. It is a single piece of 
1 the *“M-conductor crystal having an excess of donor impurities into one side, 
ous and of acceptor impurities into the other. By four methods, prrjunctions 
“al rid a and designed which are growing, pen rene ee 
He Si ation. The thickness of the pn-junction is of the order 
ive aa biased and Reversed biased pn-junction : 
he If in a 


‘ » positive 
Pn-junction, a p-type crystal is connected ae i ie 
the battery and a n-type crystal is connected we eit and 
the battery, then it is said to be in forward biased p 


minal of 
“™Minal of 
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large 


Battery 
HI 


+ . 
Forward Biased 


; -type crystal is connected (attached) wit 
tive teria the batery anda type cyte id cee ata 
eee ee ir of the battery, then it is sai 1 3 on t mi, 
| jaitthe positive no al Bis position only very hes maa me OF Current 
meee fy ee mitncaity charge carriers through the ju: I 
flows due 


- + 
Reversed Biase 


then it acts like a zener 
Voltage stabliser, 


i ATURE aiouey A tunnel diode is a semi- 
(pr-junction diode) which py 


nakes use of the a quantum mechanical 
Phenomenon of the potential barrier enetration, "tis a'pn-junction whicy 
VY) Asa * A photo Conductor j 
ct 5 Of cadmium su. 
f bis: T indium j urity 


@ Photo conductive 
taining a small amount 
- When a light falls 


ctor, the Current jn the circuit increases 
NCident light. 


USed in industry, Photography and 

m ¥ used cell is the cadmium 

Which is €xcellently Sensitive in the 

ndiur antimony (J, Sb) cell is used 
e 


Is Particular} Y Sensitive in the 
Neti type Photo Conductor having 
hoto Conductive cell. 
“Conduct, 


in Or ‘y 
Solar ¢ isa ; 
mn °F device (pn junction) 
ergy di : (Pr-junction 
BY direc into the electricay energy and it is 
‘nistevoini commercial solar 
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an 
} th, jp ee I mass of the solar batteries is S Used in 5 
: : vas automatic equi Deeded or j Pace vehicles 
= arth where TWipments / devices & hesaible places 
i. e iOn-st, 
hae ‘pet ok Transistor or Bipolar Transistor . Aj oi 
5 jun ctor device consisting of two an: Junction transi j 
| icon ward bias and anothe, Grgunctions laced Ga isa 
| under ffers_a TOW resistan— 1-2 leVerse bj © back, 
tion oO! Tesist bias. 
2 Se on june OW resistance, why Sa re - A forward. 
' J iaser fesistance. Also in junction transisto reverse biased off 
bi resi as T both majong eased Offers 
nigh Ty a significant role and that’ Sar otity_and minor 
ee snes Poy a solid state electronj & why it is also tal ty 
atith the eS ata ai aS — 
ache * " Guch point co T Was firstly iny, 
1; ented 
eve, d) Walter Brattain in 1948. But these transistors wer Pe John Bardeen 
CUrre and jem in their fabrication. Also these Were found tob lento have the 
nt petineked a larger power gain. Thus, a modified and coral noisy 
ih was taken for its commercial fabrication and design | prove ee 
aero, aegely in 1951. Thus, on the. commercial level the real invent : f the 
Na is aT junction transistor was William Shockely, At present ean oe 
») he’ biPrified techniques of its fabrication and designing have been devcigned 
tern = et these techniques are zone refining, diffusion, epitaxial, Planar, bi be 
‘ano, al ed jon implantation etc. ‘an-Deam- 
ed lead, : : ee, 
2Ctron The junction transistor is of two types—pnp transistor and npn 
‘Orteg transistor. ; 
‘Of a pap transistor : It consists of a very thin slice of n-type semi-conductor 
ating sandwiched between small block of p-type semi-conductor. The central 
slice is called base, while the left and right blocks are called emitter and 
ition collector. 
asa Emitter Base Collector E a 
"ice p n P p>— 
cal E (és 


ich 73 B 


Pnp transistor (symbol) 
& The emitter is given a positive potential, while the collector is given 
/e 


4 negative potential with respect to base. Thus the emitter-base (p-n) 
at junction is under forward-bias (low resistance), while the base-collector 
s 'n-p) junction is under reverse-bias (high resistance). 

s 


npn transistor : It consists of a thin slice of p-type semi-conductor 
F sandwiched between two small blocks of n-type. In this transistor the 
‘mitter is given a negative potential, while the collector is given a positive 
Polential with respect to the base. Again the emitter-base (n-p) junction is 
sn forward bias, while the base-collector (p-n) junction is under reverse- 


Emitter Base Collector E C 


npn transistor (symbol) 
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ition for every bipolar junction transisto, 
curren Gres Base current (I,) + collector cury tn), 
gts of configuration for the working oe 
° three mo 
‘There are t! 


transisto: iven below : : : 
( Fe8inmon base Sia 
b itter.configu : 
mon.emitter- : i 
ious on collector configuratio: 


lar transistor or Field Effect Transistor (FE7) 2 A Fig) 
Unipola 


Bee Eff 
, lectronic device in Which the “ea 
. is asemi-conductor e Oe 3 3 tren 
eee aah variation of an electric wel ous is Carried out the 
is controlle ea vacuum tu Is i 
5 > riers onl UP Ola 
majority oo aE here are two types of field effect tran 
(one type of ca 


tor FET) and roclene tecSeminconde er 
Field Effect Transistor’ (MOSFET). There are twoclasses of JFE" 75—n-channg 
Fie! : 


T like a thermionic tube (triode valve), FRCS 2 voltage conta 
devices while the conventional transistor uses a base Current to ontro] the 
jaige collector-current, That's why bipolar junction transistor is acu. 
controlled device. Also FET is 

F 
size and longer hi 


in the Integrated Circuits (70), i 
range of choice which are use, 


i ? Almost all the 
coni 


tom the bipolar or unipolar junction tran: 
Some electronic devices which use junction transist 

amplifiers, voltage amplifiers, oscil] ¥ Ors etc. 
Also some FETs are specially used as 
a phase-shifter in the oscil] 
(VVR) which is used in 
Circuit etc, 


‘tronic 
Sistors, 
Power 


Oscillosco 


Pe (CRO) 
Most wi 


an extremely short 


Tight 22 vented in 1923 by John L. Baird 
he means oe ‘ansmitted in the form of 
cen resonance from any suitable 
tographs Of Movine abiante 
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its, as 
2sistor 
ontro] 


iitted in the form of an el, 


sand by the means of romagnetic) ; 
the television screen," Plified modulation oueh 


ey there are two parts in the television -_ 
Bi qconescope Iconoscope transforms the Scattere 
di ofany objectintoan electromagnetic wave whichis transmi 
pictur g distances and places by an amplified modulation mech se othe 
far “i Kineoscope = It is a type of Cathode Ray Oscillose Nism. 
th which cathode ray adjusts the tuning simil ‘pe (CRO) 
throu duces a resonance with an amplified, 
J Consequently fascinating, fluorescent pi 
ye 


ce of the vision appear. 


‘d light wave of the 


cation the configuration of the unw. i re 
‘etwcted and measured by the electromagnetic wave of define 
at higher altitudes. 

The radars are also used to detect and measure the Position (or location) 
and distance (or height) of the cloud, to explore the evidence of any metal 
or oil reserve, to detect the outer layer of the atmosphere and to obtain the 
height of ionosphere etc. 

(iv) LASER (Light Amplification by Stimulated Emission of 
Radiation) : Laser is a device that produces an intense, coherent and highly 
directional beam of the single frequency. It can be transmitted over a great 
distance without being spread. The light beam can be intense enough 
to vaporise the hardest and the most heat resistant materials. The first 
ruby laser was demonstrated by Theodore H. Miaman in 1960. Any laser 
device consists of three main components— an active medium, a pumping 
source and an optical resonator. All lasers work on a basic principle that 
whenever electricity, heat, light or chemical reaction excites an atom it 
accommodates the extra energy by rearranging its electrons, shifting some 
of them from the ground energy level to higher energy levels. This excited 
state of electron is unstable and to become stable the electron falls back 
to its ground state emitting extra energy in the form of light. This kind 

of emission is called stimulated emission. The important kinds of lasers 
include optically pumped lasers, liquid lasers, gas discharge lasers, semi- 
conductor lasers etc. Laser works up to femto (10°) second, while super 
fast computer works only up to nano (107) secon ) second. ‘ 
Applications of Laser : 
we In Information Technology (IT) : Laser is eas in a 
: cation and composition of CD (Compact Disc), DVD (Digital Versati 
Se) and in the collection of datas and its storage in CD. 
(ii) To measure time and distance : By the help of la 
oe can be measured most accurately and precise! 
smalieg the longest distance is to be measured accura 
distances, even interatomic distances, are measu 


ser both distance 
ly. Also through 
tely but also the 
ired in the most 


and 
itno 


— 


Scanned by CamScanner 


why by the laser inte 
ternal of the atoms are authentically e 
“nin Paiiicgrem : With the help of laser a « a 
Fe a _ieeraamalars is drawn in the hologram form 
three dimensi. 


t Possible gt 
light. 
eater jg go 
«ota De bject appears is calleq holo, 

i i iginality of the obj t r 
i foment ada not record an peice (bein 

Fecond the light waves reflected from the o 


is called a hologram. The hologram has n 


(iv) To sketch the path (traj 
View the accurate Path of the 
4 powerful |, i 


| in Surveying, 

| commodities, a 
are also utiliseq fre 
onstruction of bui 
furnishi 


‘° measure the accurate Position 
er Sophisticateg Weapons, Under the 
PoWer of the laser ig being utilised to 


STemedial equipment 
asa Catalyst 6 


Tan autolyst. 

v2 toda are playing a 
undiagonised 
e Vein ©me curable, the barrier 
man ey) OF heart 'S being sorted out, 
ct oe are being completed without 
1, SPecially in the treatment of 
“Ximer Jace. 


ntly SIC Laser through it 

LLY tiseg watde (abandoned), Argon 

§ Of the p.2 the treatment Of the retina 

ad, an eyes, he /aser radial 
Just th Normal 


Shape of the eye 
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Ice! 
v jroscopic Ee 


wil 


pla 
oce’ 
messages an 


Laser technology in India : 


x0 o is 
Prout any rigorous surgical work ina very sh 


t, In fact maser is an optical device which 
f longer wavelength of the light, while 


uses microwave in apmlifi 
; ipmlified 
ordinary laser uses light rays 


Position of the artificial satellites, fighter 
by the help of the radar. In 


an water masers are today utilised to communicat d 
i ‘€ some impo: 
d details needed. Also through the masers remedial sci 


In 1964 the first laser as Gallium Arsenide 


G semi-conductor laser was designed and fabricate 

(omic Research Centre (BARC), The BARC is the Tareest eee 
developing laser technology in a very exclusive way in India. The lasers 
developed so far are He-Ne laser, He-Cd laser, copper vapour laser, ruby 
Jaser etc. Some other centres where lasers are designed and fabricated 
are Centre for Advanced Technology (CAT), Defence Research and 
Development Organisation (DRDO), Indian Insititutue of science (I I Sc.) 
Banglore, and Indian Institute of Technology (IIT) Kanpur. An exclusive 
centre for the laser research is IJT- Kanpur whose laboratories are too m ick: 
enriched and where research works on the laser plasmas, quantum opt.cs, 
ultrafast process, nonlinear optics etc are going on with the American 


Collaboration. 


Miscellaneous 
1. Important Physical quantities and their units 


Physical quantity Unit (S.L) 


Length Metre 

Time Second 
Volume Cubic metre 
Velocity Metre/sec. 
Force Newton 
Pressure Pascal 
Energy Joule 
Temperature Kelvin 
Mass Kilogram 
Density kg/ m?, 
Heat Joule 
Electric current Ampere 
Area Sq. metre 
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Physical quantity Unit (S.I.) 
Joule/kg-K. 

Electric power kilo Watt hour (kWh) 

Electric resistance Ohm 


Electric a Volt 


Joule /K 


surface tension ! Newton/ metre 


Coulomb 
Farad 
Joule/sec or watt 


Electric charge 
Electric capacity 


Power 


Work Newton-metre or Joule 


aI 

Unit (5.1) 
Hertz 
Metre 
p/ sec. : a 
scape Angular velocity rad/sec 

i metre/s 
Acceleration 


C Steradian 
| radian Solid angle e 

| Plane angle al 

Intensity (in sound) decibel [amin nts Caney =e = 


Absolute Kelvin 


Magnetic flux Weber, 
Power of the lens diopter 


pressure ; 

“ithe Volt Astronomical Light year 
Potential fo ae : 
difference ie a 
Electric field Newton/ i 

ate sity Coulomb — | motio: : aoc 
“nae dipole Ampere- _ | Acceleration due m i 

netic Ipole ies 

re oo metre to gravity 


2. Conversion Units 


One inch 2.54 em one foot 0.30 Meter 
ti + 
One yard 0.91 meter one mile 1.60 km 
One fadam 


1.8 meter one chain 20.11 meter 
Ohne nautical mile 1.85 km one angustrum 19710 meter 
Square inch 6.45 square cm Square foot 0.09 Square meter 
Square yard 0.83 Square meter one acre 104m? 
Square mile 255 Square km 


one cube inch 16.38 em} 
Cube foot 0.028 cube meter one yard 0.76 m3 
One liter 1000 em3 One pint 0.56 liter 
Ohne grain 64.8 milj gram one drum 177g 
One ounce 28 gm one pound 0.45 kg 
One erg 10’ Joule one poundal 0.13 Newton 
One calorie 4.2 Joule one horse 
One New, ton 


Power 746 watt 
10° dyne 


one fadam 


6 feet 
ohio * 6080 feet One mile 5280 feet 
ang One yard 3 feet 
S0°c 122°F 
Me 3007; xe 
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mulator 


; scalator 
Apicoiscope 


Aviontiometer 
Adiometer 


Barometer 
er Barograph 


Bolometer 
© meter Binocul. lars 


Crescograph 


Calorimeter 
Cardiogram 


Carburator 


ed to Measure cine 

The device that measures the altitudes of air 

The device that measures the intensity of pits 
ind, 


The device through which the Power and speed of 


wind are measured. 
The device used to detect any fault in radio. 


The device used to measure the weight and density 

of air and gases, 

The device used to restore electrical energy. 

Moving mechanical ladders. 

The device/equipment used to display the opaque 

(in transparent) photo on the screen. 

The device used to detect and measure the intensity 

of sunrays. 

The equipment through which the distances travelled 

by the wheels of vehicles are measured. 

The device used to measure atmospheric pressure. 

The device used to measure atmospheric pressure 
and used to focus on autographics. 

The device used to measure thermal radiations, 

The device used for the magnification of objects. 

The device through which the growth in plants is 
detected and measured. 

The device used to measure the amount of heat. 

The device used to measure the heart beats of human 
body. 

The equipment used in internal combustion heat 
engine, vehicle's engine etc. 

The equipment used to detect the North-South 
direction of any place. 

The device used to accelerate positively charged 
Particles, ions etc. 

The device by which artificial climate is produced. 
The device through which the external and the internal 
diameters of the cylindrical objects are measured. 
The equipment through which electrons are emitted 
or ejected. 

Modern X-ray tube (device) used for various purposes. 
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eral Science 


(DeVices/Equipments Te equipment employed in g 
ae measure the right time. 


ipment through which human’, 4 
Sardiograph the fended anal detected through raphy 
The device used to flow direct Curren, (a) g 
Denial cell ihe sree 
The device used for density Measutemens ; 
Density meter The device through which the Power Benerateg 
peyanitiomseter engine is measured. 
The device used to record own Statement "gg 
Dictaphone aoe 
The device used to convert mechanical} ene; 
_ electrical energy. 
| Dip circle The device used to me, 


‘asure the angle of gj : 
| Dialysis Machine The device used in blood 
| 


| Dialetometer 
| Electroscope 


Electro meter 
Electric motor 


Electron Microscope 


The quipment used to analyse the ™ICTO substance 
Epidayscope © equipment employed to Project or expose 
Pictures on the Scree; 
Electroinsifle The hanical device useg to measure the potential 
&raph of the huma m 
Endoscope The device through which inner Parts of the human 
ody is diagnosed. 
Fethometer he device used 
‘© measure id 
thane the depth of seas ani 
Geiger Mullar The dey; 
VICe used to meas, iati i 
‘unter active substance ure the radiation of a radio 
Tavometer Th i 
sic TCE Used to detect the Presence of oj] on water 
Gyroscope hi 
© deyj Used to obt, 
_ of am, ving Object. iN the Speed and Orientation 
‘lvanomete, The dey; u 
curren Sed to Measure the Sharpness of electric 
Gramophone 
‘anong Tes 


ed 
Pitatory The devica  S°4 t© rep; Oduce soung by sound wave. 
Hy. ‘Jrophone the Tespiration Coefficient. 
Measy 


© Sound Waves inside 
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Physics 


calidoscope 
actometer 
Loudspeaker 


Lightening 
Conductor 


Megaphone 
Microphone 


Micrometer 


Microtom 


Manometer 
Machmeter 


Oscilliograph 
Ondometer 
Phonograph 
Photometer 
Phototelegraphic 
Pyrometer 
Periscope 
Phonometer 
Pipate 


Parasuit 


The equipment to u, i 
beat in graphics “i Aepict the 


dt i 
geometrical figures, ® detect various ‘ype of 
The device used to det 
ee ectand measure the Purification 
The device used to enha 
= 

and loud voice is listene Cs sey Siesias ee 
Theequipmentemplo i i 

eeq yedandinstalledinm: Itistori 
buildings to protect the buildi ee 
ee ilding from thundering 


| nsform sound energy into 
electrical energy. 


The device used to obtain the —1_ 


th 
milimeter. 1900 "** Part soba 
The equipment through which any substance is cut 
into the very smaller pieces. 


The device used to measure the 


pressure of gases. 
The device through which the speed of air is expressed 
as in the form of the speed of sound. 


The device through which electro mechanical 
vibrations are depicted graphically. 

The device through which the frequency of an 
electromagnetic wave is measured. 

The equipment through which sound writing is 
composed. 

The device through which the illumination and 
intensity of two light sources are compared. 

The equipment through which any photograph is 
brought from one place to another. 

The device used to measure extremely high 
temperature (temperature of the sun, star) 

The device used for those objects which are beyond 
the purview of looking range but through it objects 
are made easily to be seen. ; 

The device used to know the power of brightness of light. 
The thin tube shaped equipment which measures the 
fixed volume of liquids. 

The equipment used to fall on the earth's — 
higher altitudes from aircrafts during an emerg} 


EEE 
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192 
Devices/Equipments ca device through which the rate of evapoibtion 
Photometer water is measured. h the truth of a human}, 
The device through whicl - 
Polygraph is examined. see the donatty og 2 
Paicnometer The device used octet a 


inear 3 
a pa oe to measure the altitudes and an, 
vice A . 
poses paehiotrin and astronomical science. 
inn 


The device used to cool the engine of vehicles. 
ie de’ 


Bleg 


epee The device used to measure thermal radiations. 
Radiometer ' ie device used to measure the amount of rain oe 
oo hai place ina specific time. 

The device used to measure the — and direction 
eM of far coming aircrafts and fighter p! lanes. 
Refractometer The device used to obtain the refractive indices of the 


transparent media. i 
The device used to measure the thermal radiations, 


lio Micrometer : = - 3 
Rad: The device used in mines to avoid mines related 


Safety lamp 
mishaps. 

Sextant The device used to measure altitude 

‘ Siroboscipe The device with which the speed of a body jg 

measured which executes the periodic motion, 

Submarine The equipment (water ship) which detects marine 
activities inside the ocean or sea water. 

Sifgmoscope The device through which human pulse vibration ig 
measured. 

Sphygmomanometer The device used to measure the blood pressure of the 
human body. 

Secrometer The device used to measure the concentration of sugar, 

Speedometer 


The device used to measure the speed of motor 
vehicles. 


Scrue Gauge The device used to measure the diameters of thin wires. 


Stop-watch The device used to record true and accurate time. 

Seismograph The device used to measure the intensity of the 
earthquake. 

Stethoscope The device used to listen to the vibrations of the heart 
and lungs. 

Spectroscope 


The device used to an. 
The device used 
photographs, 


alyse the spectrum. 


Sterioscope 
B to sketch two dimensional 


pemesrinster The device used to measure the curvature. 
= ygmophone The device used to listen the fast pulse vibrations. 
‘okometer terete 


The device used to measure the speed of the aircraft. 
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Xylophone 
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Use 
The device used to regulate chi, 
The device used to record ace oe AC voltage, 
The device used for receiving, tt ‘ysical incidents, 
and auto print technique with itsely 7 P< Massages 
The equipment used to Tegulate the sa is 
The device used to do direct ¢ we temperature, 
two countries. ‘Onversation between 
The device used to measu, 
rectangular angles. methe ‘STOSS-Sectional and 
The equipment that displays dj 
passengers. YS directly the fare of the 
The device used to measure the j itensi 
radiation. ee ity of the 
The device used to transform the kineti 
fluid into rotational energy and then ee 1 oes 
work is done. enanical 
The device used to measure distance, latitud i 
: ‘ Z a le 
during survey and this device is like Thiodolighe 
The device used to detect tumour, and some lems 
of the heart. Lai 
The device used to measure the amount of Yainfall. 
The equipment used to measure the viscosity of the 
liquids. 
The equipment used to remove the dust particles, 
The device used in which alongwith voice (sound) of 


telephone photo also appears. 

The device through which high potential difference 

is produced. 

The device through which the speeds of flow of liquid 
eee 


The device used to measure electric power. 
The device through which the wavelength of the 
radiowave is measured. 

The device of a new musical instrument. 


4 Inventors related to devices/equipments 


Device/Equipment Inventors 


Television 


Sca 


= 


Device/Equipment Inventors 
J.L. Beared Radio Marconi 
Torricelle Telegraph Morse 
Jeans Aeroplane Wright brothers 
Dunlop Seftipin Walter Hunt 
HansLippershey|Thermionic triode Leco Duo Forest 
. Colt Thormas Flask Dewar 
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‘Device/Equipment Inventors 


Military Tank 
Dialysis Machine 
Electric Bulb 
Spectroscope 
Transistor 
Fountain Pen 
Gyroscope 
Transformer 
Tape Recorder 
Crascograph 
Steam Engine 
Motor Vehicle 
Gramophone 
Vapour turbine 
Telephone 
Calculator 
Holography 
Helicopter 
Gas Engine 
Cyclotron 
Power loom 
Diesel Engine 
Type Machine 
Scooter 
Glider 
Jet engine 
Qtuclear furnace 
Thermometer 


Air break 


Photometer 


General Science 


Swington Rail engine 

Colf Steam boat 
Edison Arc lamp 
Bunsen Lift 

Shaklay Dynamo 
Waterman Agadar - 

Foucalt Submarine 
Faraday Bi-cycle 

Poulsan Seftirezor 

J.C. Bose Parasuit 

James Watt Sextant 

Asteen Ball pen 

Edison Electric fan 
Parsons Machine gun 
Graham Bell |Printing Machine 
Pascal Refrigerator 
Denish Gobar | Petrol car 

Bracket Wireless Telegraphy 
Daymlar Sismometer 
Lawrance Micrometer 


Macmillan 
Gillette 

AG. Gagreen 
Compel 

John J. Bong 
Wheelar 
James Puckle 
Kaekstan 
Harison & Kaitlin 
Karl Benz 
Marconi 
Robert Mallet 
William Gas Cogin 


Carl Wright Lightening conductor Franklin 


Rudolf Diesel |Thermionic diode 


Soldz E-Mail 


G. Brousa Chronometer 

Sir George Faily {Microscope 

Frank Wheetal | Printing technique 
Aneriko Fermi |Heart Lung machine 
Fahrenheight | Air conditioner + 


George Wasting|Gieger Mullar 


house Counter 
Adberd Charles Pikring 


5. Inventions in Physics/Inventors 


Inventions 
Speed of light 
Mica sheet 
Electronic charge 
Neutrino 

Safety lamp 
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Inventors |Inventions 
Fizeou Diode valve 
C.R.T. Wilson] Triode valve 
Millikan Dynamite 
Pauli Laser rays 
H. Devi Photon 


J.A. Fleming 
ReTomlinshon 
John Harisson 
Janson & Janson 
Gu tenberg 
Denish Mailrose 


Wills Hevyl & 
Carriare 


Gieger 


Inventors 
J.A. Fleming 
L-D. Forest 
Alfred Nobel 
T.H. Memon 
Einstein 


yoursmalhaoh.wordpress. com 
yen tion” HB entions 
ne pacioactivity re Pascal uarel | Induction coil Inventors 
a wor ressu) i Law of Gravitas Roamcors 
rc onductivity K. Onnes Law Gf coon ‘atio; eon 
ML) on 
Sul uscular theory Newton Newtong in News 
01 as laws on 
\ ight Motion £ Newto, 
rT f lig’ ; mn 
or of refraction of Snell Attifici 
Q paw? cial disintegrati 
ight pater, of atom on Fermi 
principle of instein  |Principle of Floatation 
elativity Archemedes 
ermal effect of Joule Nuclear fission 
ences gttohaan and 
gpeed of light in Foucalt Interference of light ot il 
liquid aes iomas Young 
urrent electricity, Alexander|Electric charge 
Electric battery Volta hes i amine 
static electricity Thels Maser rays “er oan 
\ Modern X-ray tube Coolidge | Wave theory of light esi ger 
Law of electric Ohm Law of electric Coulomb 
resistance attraction omy 
Electromagnetic Henric Hertz | Logrithm Beiegs 
| Labannee J. Nappier 
Thermionic Thomas Alva| Mechanical equivalent Joule 
emission Edison of heat 


6. Eminent Physicist and their outstanding contributions 


Physicists Countries 
A. Fermi Italy 

A. Salam Pakistan 
Archemedes Greece 
Aryabhatt India 
Bhaskar-I India 
Bhaskar-II India 
B.T. Nag India 
Choudhary 
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Outstanding Contributions 

Identification of artificial radioactive 
elements, Atomic furnace construction etc. 
Gave  intercorelation between electro- 
magnetic forces and weak forces. 
Propounded concept of upthrust (boyancy) 
in liquids, provided principle of lever, 
discovery of sp. gravity etc. 

An eminent mathematician _and astronomer _of 
5th century, some more special contribution 
in mathemati 

A famous astronomer and mathematician of 
7th century. om 

A famous astronomer and mathematician of 
12th century. 


The colleagu ; 
inventor of Cyclotron has speci: 


in the nuclear physics etc. 


e of Dr. Lawrence who was the 
al contribution 
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Physicists 
Copernicus 


Cc. V. Raman 


Dr. Raja 
Ramanna 


Dr. V. Sarabhai 
de-Broglie 


Denish Gobar 


Dr. Adberd 
Taylor 
Finstein 


Galelio 
G. Marconi 


H. Devi 
H. Cauvendish 


Heisenberg 
H. A. Baithe 


H. Yukawa 
LH. J. Bhabha 


J.J. Thomson 
James Chadwick 
John Dalton 

J. Kepler 


J.B. Narlikar 
J.C. Bose 
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Poland 


India 


India 


India 


France 
U.K. 
U.S.A. 


Germany 


Italy 
Italy 


U.K. 
U.K. 
Germany 


U.S.A; 


Japan 
India 


U.K. 
U.K. 
U.K. 
Germany 


India 
India 


Countries Outstanding Contributions P 


General Science 


isi ery of the solar system, es 
par all celestial bodies ae he | 
around the sun. “ing 
Raman effect, related to scattering o¢ li 
special research on crystallography 
oe lear explosi 

jbution in 1st nuc! a sion 

ue at Pokharan in 1974. (Atom 
Space research, cosmic rays research ete, 
Dual nature of matter (matter as a Particle 
and matter as a wave). 
Discovery of three dimensional Photography 
(holography) 
Construction of hydrogen bomb (Fusion 
bomb) 
Comprehensive and special theory  ¢¢ 
relativity, explanation of photo electric effect, 
gave mass energy equivalence relation (E . 
mc), discovery of photon etc. 
Law of inertia, Kinematical equations, 
discovery of telescope etc 
Wireless telegraphy, radio and wireless 
message. 
Discovery of safety lamp. 
Determination of the density of the earth. 
Principle of uncertainly, propounded theory 
of Quantum mechanics. 
Explanation of stellar energy (energy 
confined within stars). 
Discovery of elementary particle meson. 
The father of Indian Atomic energy, special 


contribution in space and_ cosmic-rays 
showers. 


Discovery of electron 
Discovery of Atomic neutron 
Proposed Atomic model 
Planatory motion, 


motion of satellites etc 
around the sun 
Propounded new theory 


of relativity. 
Discovery of cre: 


en crescograph, wireless messages, 
discovery of intrinsic sensation of plants. 
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— tributions cael 
- tstanding Contr yor isl 
wysees Countries snr ry of the s0lar system, fayy eee 
Copernicus Poland explain that all celestial bodies are rey’ ta plant 
around the sun. ewan 
‘ Raman effect, related to scattering o¢ Tigh, walt 
C. Vv. Raman India special research on ctystallograph : wa! 
solids. : M." yell 
jbution in 1st nuclear explosion (a jax’ 
Dr. Raja Indie hakcag India at Pokharan in 1974, ‘om Bo 
Ramanna : pa research, cosmic rays research et, Niel 
Dr. V. Sarabhai India eae nature of matter (matter as a Particy, 
de-Broglie France vid matter as a wave). 4 to 
a ‘ ev 
i bi U.K. Discovery of three dimensional Photography N 
Denish Gobar (holography) 
Dr. Adberd U.S.A. Construction of hydrogen bomb (Fusco, ono 
Taylor ee ate and special theory , 
Binstein Comey arc explanation of photo electric egg, Ls F 
r gave mass energy equivalence relation (Es R* 
mC), discovery of photon etc. Chia 
. Italy Law of inertia, Kinematical equations, Ce 
Galelio discovery of telescope etc. 
G. Marconi Italy Wireless telegraphy, radio and wireless satis! 
message. 
H. Devi U.K. Discovery of safety lamp. 
H.Cauvendish U.K. Determination of the density of the earth. 
Heisenberg Germany Principle of uncertainly, propounded theory S.R 
of Quantum mechanics. 
H.A.Baithe U.S.A. Explanation of stellar energy (energy s.N 
confined within stars). TH 
H. Yukawa Japan _Discovery of elementary particle meson. 
1. J. Bhabha India The father of Indian Atomic energy, special 
contribution in space and cosmic-rays 
showers. 
J. J. Thomson U.K. Discovery of electron 1 
James Chadwick U.K. Discovery of Atomic neutron 
John Dalton U.K. Proposed Atomic model 
J. Kepler Germany P| lanatory motion, motion of satellites etc 2. 
around the sun 
J.B. Narlikar India Propounded new theory of relativity. 
J.C. Bose India 3 


Discovery of. crescograph, wireless messages 
discovery of intrinsic sensation of plants. 


Physics 


Countries Outstanding Contributions 
The colleague (associate) of Dr. cy. 


fi jcists dia 
are hy en Int ‘i 
*e eval! b th Krishnan in the invention of Raman effect Reman 
tin “ing K 7 Germany Propounded Quantum theory. , 
5 8 of) wr plane! U.S.A. Determine electronic char ( . 
Bray thy witika cosmic rays, ee SDalaer 
0% % : ahs India Principle of thermal ionisation. 
ion (a iN. e Scotland Electromagnetic theory of light, the law of 
& aanwel molecular speed distribution. 7 
ety 1. Bohr Denmark Rid aoe hydrogen line Spectrum, first 
. Niels Bo atomic model, quai tu 
Partig, radiation etc. “anban'theory-of 
Sto, U.K. Universal gravitational law, laws of i 
Staph, Newton reflecting telescope, discovery of caleata 
a Binomial theorem etc. . 
USsign aan Germany Construction of atom bomb (Fission bomb) 
ies, arte see stor: WK Discovery of radar. 
ried, of ae er Germany Discovery of X-rays. 
ios fhe ies U.S.A. Research activities in Quantum 
(E. RE electrodynamics. 
juagi ¢Chandrashekhar India Astronomy (Chandrashekhar's limit), 
‘Ons, ’ floatation physics, general relativity theory 
ete. 
Wii Blt, 

Ireless Satish Dhavan India Research activities in nuclear physics, special 
contribution in space research, has special 
role in Indian artificial satellites Aryabhat 

‘th. and Rohini. 

theory $.Ramanujan India A special contribution in the theory of number 
system and algebraic inequalities. 

mergy S.N. Bose India Discovery of boson (an elementary particle). 

TAlvaEdison U.S.A. Phonograph, electric bulb, picture telegraph 
(discovery), discovery of thermionicemission 
decial etc. 

rays = A 

Objective Questions 
|. The S. Unit of entropy is : 
(a) Joule/sec b) Joule/kelvin 
: (C) J-kelvin d) Joule-sec 
etc : ay anatse work is ; 
a) Joule d) Dyne 
(b) Newton (c) Watt ( pact C2005) 
3, 4 
yer res is the unit of : 
Istance (b) magnetic force 
(0) ch: : a 1997] 
) shining of light (d) time [UPPCS (Pre) 
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4 Light Year is the unit of : : 
(a de the unit of (b) time 
(c) intensity of light (d) mace rs IRRB ASM/ce 
5. Which of the following is not the unit or me ? Ons) 
(a) leap year — (b) lunar month (c) lightyear — (d) Non, 6 
) — IRRBC ca 
6. Which of the following is not matched ? 7 
(a) i tors of sound (b) Horse power—unit of Pow, 
(c) Nautical mile—unit of distance er 
(d) Celsius—unit of heat [UPPCS (Pre) op 
7 > uni i x is: hy 
7 by =. “eee (b) weber /meter 
(c)_ weber-ampere (d) weber-sec 
8. The S.I. unit of the Young's modulus of elasticity is : 
(a) dyne/cm. (b) newton/meter 
(c) newton/ meter? (d) newton-sec [RRB Te 
9. Which of the following is a vector quantity ? 2003) 
(a) energy (b) momentum 
(c) moment of inertia (d) all of these 
4 10. An artificial satellite orbiting around the earth does not fall down, 
is so because the attraction of the earth : - This 


(a) does not exist at such distance } 
(b) is neutralized by the attraction of the moon | 
(c) provides the necessary speed for its steady motion 
(d) provides the necessary acceleration for its motion 


[Csar 
11. The electric current density is : a 
(a) a vector quantity (b) a scalar quantity 
(c) both (d) None 
12. The surface of alake is frozenin severe winter, but the wat i 
is still liquid. What is the reason ? Sratitsbotton | 


(a) ice is a bad conductor of heat 

(b) since the surface of the lake is at the same tem ture ; 
no heat is lost — sali 

(c)_ the density of water is maximum at 4°C. 


(d) none of the statements (a), (b) and (c) given above are correct. 


CSAT (P+ } 
. 13. Lumen is the unit of : ’ _— 
he iene intensity (b) Luminous flux 
c) Bot} 
(d) None 1G 2004 
14. Candela is the unit of: ° eiaitts 
(a) Luminous flux ( i 
i 'b) Luminous effect 
(c) Luminous Pressure (d) Luminous intensity / H 
; B ASM/CC 204 
15. Which one of the followin; 


i , zs . ? 
(a) force and pressure ea ~~ — = same dimension 
(c) impulse and energy 


(d) pressure and me rc200l 


and momentum 
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Phynien 
ao) 
8 7 
ee antity obtained by the 
Sh ghe Pye  ocity ts 2 nee Oy Whe divinion of linear momentum of 
(a) N °C ab city (b) acceleration (©) many (d) force 
yore (a) IBPSC (re) 2002} 
BM fies executing free falling motion have : 
+ bodies 
Suse The ~qual momentum (b) equal velocity 
MM Stag @ equal acceleration : ‘oy equal force “(Ren rece: 2002] 
& * ancreasing amount of carbon dioxide in the air in slowly ra 7 
es bi The ee Gide atmosphere bocause it absorbag Y “aiting the 
te) ee water vapour or the air and retains its heat 
oy is ihe ultraviolet part of the solar radiation 
the solar radiation 
é a infrared part of the solar radiation ICSAT, 2012] 
+t operates (works) on the principle of : 
h “ pes conservation (b) Bernoulli's theorem 
RRB & Avogadro's concept (d) Momentum conservation 
e IRRB Anuiltt. Driver 2003] 
The blackboard seems black because it ; 
20. cts every colour (b) does not reflect an colour 
(a) refle ry 'y 
Ido, (0) absorbs black colour (d) reflects black colour (CDS, 2011] 
“OT 21. Acricket player catches a fast coming ball by pulling his hands back 
cause 
a the ball can come to a position of rest 
(p) the ball can be accelerated (c)_ the ball can exert a larger force 
[cs4 (d) the ball can exert a lesser force [RRB Metro Rail 2002] 
T 20 2. Force is the product of: 
mass and velocit (b) mass and acceleration 
(a) y : 
(c) weight and velocity (d) weight and acceleration 
[BPSC (Pre) 2002] 


itsbotton ie weight of a human body is : 
a) same at every places on the earth's surface 
(k) maximum at the poles (c)_ maximum at the equator 


1s the aig (d) more on the mountains than the plains [RRB 2006] 
24. Ifthe weight of a man is 600 N on the earth, then his weight on the moon 
will be : 
(a) 6000 N (b) 60N (c) 1000 N (d) 100 N 
re) Mi} [RRB Metro Rail 2002] 
3. If the weight of an object on the earth's surface is 29.4 N then the mass 
of the object would be : 
cu (a) 2kg (b) 3kg (c) 4kg (d) 29.4 kg 
[RRB TC 2004] 


%. Aman (astronaut) can apply a more longer jump on the moon's surface 
the earth's surface, because : 


’) he is weightless on the moon 
. ere exists no atmosphere on the moon 


© gravitational pull on the moon is lesser than that of the earth's 
Surface 


moon is smaller than the sun [RRB CC 2003] 
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27. The weight of an object of mass 1 kg can be e 


*Pressed ag. 
(a) IN (b) 10N (c) 9.8N (a) oe 
q ‘ d th (RRR Te 
28. The product of the moment of inertia an e angular accele, ns 
(a) force (b) torque Tati : 
(c) work (d) angular m, 2 


. 1 ‘©Mentum Irp 
29. A body is charged negatively. It implies that : B 


(a) it has lost some of its protons , 
(b) it has acquired some electrons from outside 
(c) it has lost some of its electrons (d) none of the above 
30, A piece of ice is floating on the surface of the water keptinag 
when this piece melts then the level of the water in th 
(a) will increase (b) will decrease 
(c) will be same 
(d) will firstly increase then it would decrease 
31. Due to contraction of eyeball, a long sighted eye ¢ 
(a) farther objects which is corrected by using co 
(b) farther objects which is corrected by using concave leng 
(c) nearer objects which is corrected by using convex lens 
(d) nearer objects which is corrected by using co 
32. Why do you feel cool under a tree but not so unde 
day? 
(a) The greenness of the tree gives the cool 
(b) Photosynthesis absorbs heat 
(c) The leaves convert 
absorbing process 
(d) The leaves give out water which vaporizes al i 
as latent hese P Ponting Some heat 


” 20, 
beak. 
e beaker Kerang 
IRRB Asy, 7 


‘an see only; i) 
MvVvex lens 


ncave leng IDs, 2nny 
T atin shed Onasunn, 


feeling 


water vapours into water which isa heat- 


ty of iron is more than water but les: 
(d) None of these ny 


UPSC (P; 
$4. Water has its maximum density at ; I (Pre) 1994) 
(a) 100°C (b) 4°C 


(d) -4°C 
IBPSC (Pre) 1 998] 


en the pressure and melting point of 
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bh a. alia at higher altitudes water boils at the temperaty 
oy , F _ re lower than 9 
ts; My becat t heric mre 
Non, Ia * *) due to lesser atmospheric pressure boiling point 
Ft wo 34 the gravitational pull is lesser here NUOL water lowers 
" bey the : ) the winds on the mountains are stormy 
le 1 Mate “ah ~ None of these = 
vip ate Me insicke pressure of a Soap bubble is IUPPCS Oe) 1994] 
Qe in Pt, * )) more than the atmospheric pressure 
3 Tay bes ‘ o less than the atmospheric pressure 
Teac. . fe) equal to the atmospheric pressure 
t d) half of the atmospheric pressure » 
“dey. Mo, miagadden downfall of tie-readine de Andaatisd 
sin 3 Scan @ y The sud ing of barometer indicates that th 
we ee s “weather , ne 
0 
ag este’ (a) will be stable and calm (b) will be rainy 
ne oo Kay, «c) will be stormy ; (d) will be cyclonic IUPPCS 1996} 
ing « Me A 4). Inwhich of the following kinetic energy does not exist 
ts ONcay, Ep, (a) fired bullet (b) flowing water 
"er ai € ley, (c) imparted hammer (d) stretched bow 
ung IRRBTC/CC 2 
fee} " 4] Hamoving body doubles its velocity then the kineticene: oe 
ing will be i 7 icenergy of the body 
ater (a) double (b) fourtimes (c) same (d) three times 
Which, IRRBTC/CC 2001] 
Ke 42. The cyclist (man) leans or bends himself around a turning because : 
S (a) speed of man and cycle should be the same, . 5 cvche 
abso, oe ~~ . © same, otherwise the cycle 
(b) he bends to locate the centre of gravity inside the base which 
0 Water? prevents him from falling down 
with ines (ce) he — sl aad the cycle's wheels to move on the 
Dut less he. curved track (pa 
Be ries (d) he bends to cross the curved path speedily [RRB ASM/GG 2004] 
Es ner, 43. Which of the following force is exerted by a cream s i 
am se} > 
at of the milk : : tee 
(a) centrifugal fopee (b) centripetal force 
(d) 4¢ (c) non-central force (d) external force (RRB TC/CC 2005] 
[BPs v\ hen a stone piece is brought from the moon's surface to the earth 
then: 
mo! 
i the (a) its mass will change 
(a) At Wy its weight will change but its mass would remain constant 
a the weight and mass both will change 
we 4) neither mass nor weight will change [BPSC (Pre) 2004] 
rer then! 4 bs Person sitting in a lift or elevator will experience more : 
i when the lift is accelerated downwards 
2aseS ) when the lift is accelerated upwards 
es e when it is coming downwards with equal velocity 
qecrea” 7 “i when it is going upwards with equal velocity [UPPCS (Pre) 1990] 
”, > Py A ree ste its ei 
; : “pparent weightof a person sitting ina lift is less than its real weight 
4 mel hen the lift moves 
i iY 
Ro? 
¥ 
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(a) upwards with an acceleration 


i leration 

downwards with an accele 
i upwards with equal velocity 
(d) downwards with equal coon —_ 

ti eriod of a pendulum watch : 

47. Rageasles on the mass e eee ne the —_ 
ds on the time lepends on the ten® 

(c) depen a 


it ) 
48. The pendulum watches become slowed down in summer Deca 
(a) of longer summer day _ ; : 
(b) the weight of the pendulum is increased in the summer 
(c) pendulum becomes elongated and correspondingly tine, 
elongated at per unit oscillation é 


(d) of appearance of friction in the coils IUPPCS (Pp) 1 
49. If the length of a simple pendulum is increased by 4% then its ting 
period will be : : 
(a) increased by 3% (b) increased by 2% 
(c) increased by 4% (d) None of these 
[RRB ASM/Gc 2004) 
j 50. Theratioofthe transverse deformationand the longitudinal deformation 
fi is called : 
(a) Poisson ratio (b) Bulk modulus of elasticity 


(c) Rigidity modulus of elasticity (d) Young's modulus of elastici 
IRRB Assist. dri ver 2003) 
51) The raindrops are spherical due to : 
(a) surface tension 
(b) atmospheric friction of air molecules 
(c) gravity of the spherical earth 


« (d) viscosity of the raindrops [RRB GG 2003, UPPCS (Pre) 2005) 
52. Ifa ship moves from fresh water into Seawater, it will — 
(a) sink completely (b) sink a little bit 


(c) rise a little higher 
53. The unit of viscosity is ; 
(a) poise (b) pascal 


(d) remain unaffected [CD§, 2011] 


(c) poiseuille (d)_none of these 


[RRB ASM 2003] 
54. The scientist associated with floatation is : : 


(a) Archemedes (b) Newton (c) Louis Pasteur (d) All of these 


55. Satellites used for tele-communic, ti ‘ ERRB CC 2005) 
orbit. A satellite is said to be in pat ic ated In a geostationary 
1. The orbit is geosynchronous it when : 
2. The orbit is circular 
3. The orbit lies in the plane of th ‘ 
4. The orbitiis at an altitude of > ag equator 
Select the correct answer using the codes i 
(a) 1,2 and 3 only 1 Sm a : 

| ‘¢) 2 and 4 onl: . only 

a : (4) 1,2, 3and4 alt ICSAT (Pre) 2011] 


Scanned by CamScanner 


yoursmahboob. oreeres 
General Science 
202 


62. Ultras 

_ (a) le 

() 

63. Infras 

(a) ke 

(oc) li 

64. Ther 

(a) « 

| (c) i 
| (d) | 


65. The 
(a) 
(b) 
(c) 
(d) 

56. Ie tt 
wil 


‘eth ) 


/GG 200y 
Orm; a tion 
icity 
AStici 
‘ver 2003 


re) 2005] 


'S, 2011) 


‘ these 
42003] 


hese 
72005] 
onary 


2011) 


| A 
e t 
v 
ie) to B 


Physics 


éd upwards from the 
height : Sround with avelocity of9.g ; 
Binheas 


(c) 49m 


{sound Hes on 
of sound waves in ths A PSC 
gre feed" 30,000 Hz (8) Oe Tange is Cera) 
HF (@) 20710 Hz. (a) 20,000 Ha 
0) 1 Hz 0,000 Hz — 40,000 Hz 
d of a whirlwind [RRB ASM/Gc 2 
| angular spec ina tornad 005) 
|g i) decreases repay (b) Heneses Sowards the centre 
i constant 
) remains (d) slowly becomes zero [cps 2011) 


yelocity-time (ot) graph shown above illustrates— 
fq) uniform acceleration of an object 
) uniform retardation of an object 


The 


(c) non-uniform acceleration of an object 
_yuniform retardation of an obj 

(d) non-unl ; ° ject eae aay 

so. The velocity of sound in the air (vacuum) is : 


@ 330 m/sec (b) 220m/sec (c) 110m/sec  (d) 232 m/sec 
[RRB Assistt. Driver 2008] 


Sound is a : 
(a) transverse mechanical wave (b) longitudinal mechanical wave 
(c) transverse non-mechanical wave 
(d) longitudinal non-mechanical wave 
62. Ultrasonic wave has its frequency : 
(a) less than 20 Hz (b) more than 20 Hz 
(). more than 20,000 Hz (d) 20 Hz — 20,000 Hz 
63. Infrasonic wave has its frequency : 
(a) less than 20 Hz 
(c) less than 20,000 Hz 
64, The noise of 100 db is assumed to be : 
(a) a properly listened sound (b) an ordinary conversation 
(c) anoise of the street 
(d) anoise produced by tl 
neighbour’s place 
65, The focal length of a convex lens is — 
(a) the same for all colours | 
c shorter for blue light than for red/ \ | 
c) shorter for red light than for blue | 
(d) maximum for pall light {C5 en | 
66. Ifthe door ofa running refrigerator ina closed rooms kept open, W’ . | 
will be the net effect on the room ? 


(b) more than 20 Hz 
(d) more than 20,000 Hz 


he machine of a shop and listened at another 
[IAS (Pre) 2000] 


Scanned by CamScanner 


"wordpress.C 


General Science 


(b) It will heat the TOom, 


mint | 204 


T gptl A the room the average 
et er nett no difference oS SOUP and down ?- / 
& tt will make the tempera uantity used for : nk ; 
67 bel is the unit of physica q (b) the intensity of heat = 
Nay the: speed of light ‘ia (d) the frequency of radign i 
the intensity of © C rag aN, 
ie the sound waves due to: Uae, 
i d by the b) the scattering of 
68. The echo is produce’ d ( soung 
(a) the reflection of oe (d) None of these (rrp oy ao- 
(c)_ the refraction of so! cone ep 
et * Ps 
. SONAR is frequently us (c) Engineers (a) Nay: 
“ (a) Astronauts (b) Doctor i Uppcs (fal 
The pitch or frequency of the siren of a coming train appear a 
70. The pit : 
increasing because of: (b) Doppler's effect 
(a) Big-bang theory (d) Archemedes's Principle 
(c) Charle's law TR fa 4 
body is : Zi 
I temperature of the human 
7  ) 20K — (e) 30K =A) 5310 
h [As (Pre) 
5 it bounces. Why does it b; 
. When a ball drops onto the floor it 5 ounce ? 
e (a) Newton's third law implies that for every action (drop) there ieg 
reaction (bounce) : . ‘ 
(b) The floor exerts a force on the ball during the impact 
(c) The floor is perfectly rigid - 
(d) The floor heats up on impact [C08 any 
73. The lowest possible temperature is : 
(a) -273°C (b) 0°C (c) -300°C (da) 1°¢ 
[RRB TC 2003 


74. Which one among the following will you put into pure water} 
to pass electric current through it ? y e te 
(a) Kerosene (b) Mustard oil (c) Lemon juice (d) Sugar 


CD: 
75. The temperature of the body of a healthy man is : — 
(a) 37°C (b) 37°F (c) 98.4°C (d) 98.4°K 
[Uttrakhand PCS (Pre)206] 


76. rayon telescope consists of : 
a) one concave mirror and ’ 
one convex le: 
(b) two convex lenses of equal focal length 


(d) t 
WO convex lenses of unequal focal lengths [NDA, 208 


a (c) leather (d) benzene 
. Garments ki ‘ ‘ ti 
(a) Provide heat warm in the winter season seein “< \ 
¢) prevent air from coming } do not radiate heat 
Prevent heat of the hed? a the contact of the body A 
3 ‘ 
©M going exterior [SSC Graduate a) 
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LCDS, 297) 


Cc 
RBTC 2m) 
er in order 


Zar 
(CDS, 2011) 


eK 
(Pre) 2005] 


2A, 2012) 


one 
‘re) 2005) 


‘e 2004) 


aa 


jass of water’ does not turn into ; i os 
79. ie water does not solidify at ec “* 25 t reaches °c. 1p; 
(b)2 certain amount of heat must be si ‘i de ae 
so as to solidify ‘UPPlied to the Blass of wat 
ater 


te sencing 

icing 

ote sencing [IAS 1999) 
g the night because: 


The dew doesn't form in fast wind blowi ‘ 
(a) the rate of vaporisation is fast mang dicta 
(b) there is a lack of moisture in the wind 

(c) the temperature remains high (d) the sky is not clea : 

g2. Themain power supply in India is 220V, whereas thatin th enon 
Which one among the following statements in this re age nee 
(@) 110 Vis safer but more expensive to maintain Pn Ome 
(b) 110 V is safer and cheaper to maintain 

(c) 110 V leads to lower power loss 


81. 


(d) 110 V works better at higher latitudes NBS) 
3, Fora steel boat floating on a lake, the weight a , 2012, 
© the boat is? ight of the water displaced by 


(a) less than the weight of the boat 
(b) more than the weight of the boat 
(c) equal to the weight of the part of the boat which is below the water 
level of the lake 
(d) equal to the weight of the boat [NDA, 2012] 
84. The torque on a rectangular coil placed in a uniform magnetic field is 
large when the — c 


(a) number of turns is large (b) number of turns is less 
(c) plane of the coil is perpendicular to the magnetic field 
(d) area of the coil is small [NDA, 2012] 


85. Two metallic wires A and B are of same material and have equal length. 
Ifthe cross-sectional area of Bis double that of A, then which one among 
the following is the electrical resistancevof B ? 

(a) Twice that of A (b) 4 times that of A 
(©) } that of A (d) 5 that of A [NDA, 2012] 


86. Two thin convex lenses of focal lengths 4 cm and 8 cm are separated by 
a distance of 4 cm in air. The combination will have the focal length ? 


(a) 4cm (b) 8cm (c) 12cm (d) SENDA, 2012] 


ains constant : 


x In the isothermal process which of the following — aiey 


(a) temperature (b) heat (c) pressure) ant: 
88 In the adiabatic process which of the following ee ay an 
(a) temperature (b) heat (c) pressure ( 
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ii it cess ideal gas equation is e = 
89. For the adiabatic pro: gi a ae *PIessed ag, 


VY = constant j 

is Pel constant (d) any of these oy 

90. For the isothermal process ideal gas equation is expresseg a (@! 

* eC! 

1 (a) PV=RT —(b) oe RT ©) PVART py cc : 


91. A fan produces a feeling of comfort during hot wea 
(a) our body radiates more heat in air 
(b) fan supplies cool air () conductivity of air inere 
(d) our perspiration evaporates rapidly NDS 
92. Which one of the following statements is correct ? 20g 
(a) Only electrons reside inside the nucleus of an atom 
(b) Both electrons and protons reside inside the nucleus of ana rm wh 
(c) Only neutrons reside inside the nucleus of an atom tom i (a) 


ther, because ro) 
(a) 
@ 


] (d) Both protons and neutrons can reside inside the nucleus of ana 0) 
| ; INDa, 2m @! 
93. Gases have two specific heat capacities : 6. whi 
(a) one at the constant volume and another at the constant pressure @) 
(b) both at the constant volume 
| (c) both at the constant pressure (d) none of these (0) 
94. The Carnot's engine takes heat : 0° 
(a) at constant temperature (b) at constant volume 
(c) at constant pressure (d) none of these @ 
95. The Otto engine takes heat : 
(a) at constant temperature (b) at constant volume yelfar 
(c) at constant pressure (d) none of these posi 
96. Entropy is the measurement of : (a) 
(a) disorder parameter (b) state of matter (b) 
(c) molecular configuration (d) none of these () 
974 The light is a: 
(a) transverse wave (b) longitudinal wave The 
(c) both (d) none [RRB ASM/GG 2004] fa) 
98. The ratio of velocity of X-rays to that of gamma rays ) 
(a) is<1 (b) is>1 () ist (@) 
(d) depends upon the ratio of their frequencies [NDA, 2010] Whe 
99. The velocity of light in vacuum or air is : ®) 
(a) 9x 10"m/sec (b) 3x 10" m/sec’ () 
(c) 3x 108 m/sec (d) 2x 10 m/sec [PSC (Pre) 2003] » 
100.On raising the temperature of the | The 


medium velocity of light : 
a (b) decreases ; 
(c) remains the same (d) suddenly decreases [ssc a0] ty 
101. Which one of the following pairs of Tays is electromagnetic in nature * 
(a) riche and gamma rays —(b) Cathode rays and X-rays 
(c) Alpha rays and beta rays (d) X-rays and gamma nD “A, 2010) a, 
a bar magnet 4 
magnet 


(a) increases 


102. The magnetic lines of force due to 
(a) intersect inside the body of the 
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pte pened i epomitsionly, 
Bes tersect only at North and 
" iofotintersect at all South poles 
specific resistance of a conducti: . 
0 Engin ofthe wie ate of con econ ogee spon 
of the Of the wire and ,. 
nd . 
Ney ® Leng oie and fea OF cross-secti aia 
IND; Ss the aval of the wire onl on of the wire by 
7 o) Material of the wire only but neith, ut not on 
201g) on the area of cross-section of the er on the length of the wi 
@ Length of the wire only but neither on é le Wire nor 
aN ato the wire nor on the material of the wire 'e area of cross-secti, 
™ When X-rays are produced — IND, ay of 
fan ™ ‘(a) heat is generated at the target (b) h 2a 
0 ture of th eat is abs 
450m (o) the temperature of the target sorbed 
* 201—y (d) brilliant light is seen at the teres constant at the target 
wean | sion te sltements vn aw snot coe N78 
5 ugh the axi 2 
magnet is called the magnetic rnettie axis of a freely suspend 
an pended 
b) A vertical plane passing through the axi 
© ree mes meridian of rotation of the Earth is 
c ee TONY, the magnetic fiel 
known as the relative permeability eon penetrate a medium is 
(d) The relative permeability i Of the medium 
y is not a dimensionless quantity 
| 196.Ifan object is placed at the cent INDA, 2010] 
| position of the image is re of curvature of a concave mirror, the 
| ) at the principal focus 
e he eee is sips and the centre of curvature 
ature (d) beyond the centre of curvature 
107.Thi i INDA, 21 
S 2004] pees of curvature of a plane mirror on 
(b) is infinit 
c ange 1 aa between zero and infinity” 
ie above 
i ‘ [NDA, 2( 
. 2010) Wie rainbow appears due to : INDA, 2010] 
a) reflection (b) refracti 
(©) scattering refraction 
2005) (d) both reflection and refraction 
109, [RRB CG 2005, 
aged pes blue : @ 
ue to di i 
oni (© duets on ak (b) due to refraction 
aes 1O.The diffusi ering (d) due to reflection [RRB 2004] 
es (a) anaaay of light in the atmosphere is due to : 
(©) helium oxide @) dust particle 
i) ILA coin ; (d) water vapour [IAS (Pre) 2003] 
occurs is : beaker filled with water appears raised. This phenomenon 
fa) welegien of the property of 
©) t ion of light (b) refraction of light 
ht [NDA 2010] 


‘otal internal reflection light (d) interference of lig) 


~~ 
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112. Aray of light fallsona transparent glass Plate, A a 


f 
of it oy 
apart is refracted. The reflected and refracted rays can be prt pr ve 
to each other for : “Peng ; ) iB 
(a) angle of incidence equal to 90° ly 4 
(b) angle of incidence equal to zero ‘ vot 
(c) only one angle of incidence Peal 
(d) more than one angle of incidence In (a) os 
113. Aman with a dark skin, in comparison with a man With a wh () Ne 
will experience ites, ie 
(a) less heat and less cold (b) less heat and more ¢, L ( nt 
Id (d) more heat a AP 
(c) more heat and less co! atand more cold Be toth 
. INDA x @ 
114. Which one among the following denotes the smallest temperaty - oo @ 
(a) 1° on the Celsius scale (b) 1° 0n the Kelvin Scale * @e 
(c) 1° on the Fahrenheit scale (d) 1° on the Reaumur Scale consi« 
6. 
INpa, 12! _e! 
115.For shaving which type of mirror is used : Ay et 
(a) concave mirror (b) plane mirror 2 
(c) convex mirror (d) none of these IBPSC (Pre) yy at 
16.When a body moves with simple harmonic Motion, then the Sh, 3. I 
difference between the velocity and the acceleration ig — Bae a 
(a) 0 (b) 90° (c) 180° (d) 279° wie 
4 INDA 2 (a) 3 
7. An air bubble in water acts like a: @ 
(a) convex mirror (b) convex lens 127.Hair ¢ 
(c) concave mirror (d) concave lens (uppcs (Pre) 200) wate! 
118. A body is thrown vertically upwards and then falls back on the ground a i 
Its potential energy is maximum — « ‘ 
(2) on the ground (b) at the maximum height PE Nate 
(c) during the return journey a) 1 
(d) both on the 8round and at the Maximum height INDA. 2010) ) i 
119. 1f ver of wis Ge a 
lanhe Power of a convex lens is *2 diopter then the focal length of the 1 
) 200 1 () E 
(a) 200 cm (b) 100 cm (c) 50cm (d) 2cm ‘ 
. P [BPSC (Pre) 19%] (a 
120. The colou _ 1 
(a) is aaa Paque object is due to that colour which : 229.Who 
(©) is reflected (b) is not reflected (a) ¢ 
121. Which one of the fol sea scattered asc) va 
rai > Of the ; ; : 
(a) Potential e = Owing Pairs does not have the same dimension BOWho 
ential energy and kinetic energy ( 
(b) Density ang sp By a) | 
2¥ — (¢) Focal length and height () 5 
122.The bet a ree and frictional force INDA, 2010) Bia 
22 st and the ast cy a 
(a) silver (ag) © Poorest conductors of heat are respectively ? fa) & 
s 8) and lead (Ph) 7 inium (Al) b 
(c) silver (Ag) and old (A Copper (Cu) and aluminiu Je 
8 ")  ) copper (Cu) and gold (Au) ©) ¢ 
2010) 
INDA, 2 d) § 


me . 
ee 
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tal colours are : 
ndamer 
‘ wee or wand red (b) blue, green and red 
ot jue Ye een and red (d) blue, yellow and 
(a) ? sow 8 [MPPCS (Pre) 2008 Ren . 
@ + rest on the surface of the earth. Which on ©2005) 
pod is @ atements is correct regarding this ? le among the 
th jowind is acting On the body 
) No foreight of the body acts on it 
) M0 ward force is equal to the net upward force 
) Ne! 3 of the above a is pee INDA, 2010] 
@ um beats faster than a standard pendulum. In order to bring 
a hPe standard peat, the length of the pendulum is to be : 
1 go the eal (b) increased 
@) mae dand the mass of the bob increased 
re) ace d and also the mass of the bob reduced INDA, 2010] 
@) der the following statements 
16.000 eat sky appears blue due to poor scattering of blue wavelength 
1. aeible light. 
ble lig 
: g He art of light shows more scattering than blue light in the 
* atmosphe! 


e. 
In the absence of atmosphere, there would be no scattering of light 


3 hd sky will look black. i 

hich of the statement given above is/are correct ? 

7 Say (b) 1 and 2 only 

See (d) 1,2and3 [CDS, 2010] 
imntairofa shaving brush cling together when the brush is removed from 
- e1 to 

ager (b) surface tension 

(e riction (d) elasticity ICDS, 2010] 


1s Which one of the following statements is correct ? 
(a) The angle of contact of water with glass is acute, while that of 


mercury with glass is obtuse 
(b) The angle of contact of water with glass is obtuse, while that of 


mercury with glass is acute 
(c) Both the angle of contact of water with glass and that of mercury 


with glass are acute 


(d) None of the above [CDS, 2010] 
129.Who was the inventor of telescope ? 
(a) Galileo (b) Gutenberg (c) Edison (4) Graham Bell 
[UPPCS (Pre) 1994] 
130.Who was the inventor of radar ? 
(a) Robert Watson (b) Fleming 
(c) Bush Wall (d) Austin [BPSC (Pre) 2008] 


om eyes are: 
Converging lenses of variable focal length 
aeversing lenses of fixed focal length | 
qe lenses of variable focal length j 
erging lenses of fixed focal length } 


c) di 
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i lear reactor isto. 
i f heavy water in a nucl : 
aoz ne Sean the ped of neutrons - 
(a) s ate the speed of neutrons (c) cool down the reac 
in 5 
i atop the nuclear reaction (itn, 
is the difference between a CFL and a LED lam, > ) : 
j 133. What is roduce light, a CFL uses mercury vapour and Phosph, 
ee ee lamp uses semiconductor material, Oty 
2 The average life span of a CFL is much t than that te 
Ach ici ared 
is less energy-efficient as comp. 7 
W ich of the stalemene given above is/are Correct ? mp, 
OT only (b) 2and3 only 
a) 
(c) land 3 only (d) 1,2and3 (CSA 
134. Examine the following statements : 7 


1. Waves of low frequency are actually Produced thro, 


longe 


foan LED 1 


UBh the Ate gy 
> aa Seal therocksonly transmitted in the formoflongin, ing 
elastic waves. ; 
Which one of the following of the above Statements is / are true. 
(a) Only 1 (b) Only 2 
(c) 1 and 2 both ( 


135. Consider the following statements : 


1. A person with myopia can see distant objects distinctly but canngy 
see nearby objects clearly. 
2. A person with hypermetro 


3. Aperson with Presbyopia 


d) Neither 1 nor2 MAS (ran 


Which of the statements given above is/are not Correct ? 
(a) 1,2and3 (b) land2 only 
(c) 2and3 only (d) 3 only [CDS 2010) 
136.The Phenomenon of interference can be obtained by 
(a) two independent Sources of ligh 
(b) two Virtual and coherent sources of light 
(c)_ any two Sources whatever be the wavelength or frequency ofthe 
light waves 
(d) None of these 
487.The Visible 


(a) 100-4 


(b) 400-700 nm 


Hpac d) none of these  [BPSC (Pre) 21] 
cation in a body takes Place due to ; 
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for | ii ely proportional t. ‘ ms 
"a, } a) Fan positon ithe velocity and is directed towards the 
H ight passes thr 
%y | u0.AS ster ore dust, pollen nie Pra hands rays arescattered by 
hi, oy ent there. However, when we look oe Particular matters 
Say mnid-day, because mesid Y appears blue during 
e li is scattered most - . 
Np, i" light is reflected fiieet ©), Bie light is absorbed most 
(d) ultraviolet and yellow component of sunli 
assenger in a Moving train toss, i ‘. 
1 ind hen, then the as must Soe ea the coin falls 
| (a) acceleration (b) deceleration a ! 
‘Bute (c) speed (d) velocity 
< 142.Non-metals are bad conductors of electricity because : 
tdi (a) they lack free or mobile electrons 
(b) they have light atoms 
(c) they have high melting points (d) All of these 
gan object weights the maximum in : 
22007 (a) air (b) water (c) hydrogen (a) vacuum 
UPSC (Pre) 2011] 
ino} 144.The pressure exerted on the ground by a man is greatest 
(a) when he lies down on the ground 
y. (b) when he stands on the toes of one foot 
tive (c) when he stands with both feet flat on the ground 
(d) all of the above yield the same pressure [CDS, 2010] 
145.Which one of the following is not needed in a nuclear fission reactor ? 
(a) Moderator (b) Coolant 
10) (c) Accelerator (d) Control device [CDS, 2010] 
146. The shortest unit of length is : 
(a) micron (b) nanometer 
(c) angstrum (d) fermimeter [UPPCS (Pre) 2005] 
147.An endoscope, used by doctors for examine the inside of a patient's 
stomach, works on the principle of : 
(a) reflection of light (b) dispersion of light _ : 
(c) refraction of light (d) total internal reflection of light 
[JPSC (Pre) 2011] 
MB.If two conducting spheres are separately charged and then brought in 
contact : 
(a) the total energy of the two spheres is conserved 
(b) the total charge on the spheres is conserved 
(©) both the total energy and charge are conserved ; 
the final potential is always the mean of the origina 
two spheres 
The electrolyte in a car battery is : stg 
4) hydrochloric acid (b) sulphuric eat 
Nitric acid (d) distilled water 


ight combine (CDs 2010} 


(CDs, 2010] 


potential of the 
[NDA, 2010] 


[BPSC (Pre) 1998] 
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150.Who was the inventor of voltaic cell : 


(a) Benjamin Franklin Me ati Edison 
(c) Alizendro Voltas ee wet wl 
it lic wire havi as 
151 ek amare het resistances. The two wires me My, 
i have different cross sections (b) have different temper 
(c)_ be of different materials (4) be of same density Inpt’s 
152. The process of zinc lamination (coating) on the iron 


ionisation Called. “4 
(a) galvanization (b) electroplating (c) ionisation 


) N 
Thr ret 
153, The ‘absolute zero of temperature’ is 2h 
(a) the starting point of any scale of temperature 
(b) the lowest temperature that is theoretically Possible 
(c) the temperature at which the vapours of all liquid Subst 
freeze es 


(d) the temperature at which all substances exist in the Vapour Tha 


PSC (Pre) 2m 
erage distance between f 


(b) the Earth and the Moon 
(d) the Pluto and the Sun 


TIPSC (Pre) 20) 


-One astronomical unit is the av: 
aie the Earth and the Sun 
(c)_ the Jupiter and the Sun 


155. Fish can survive inside a frozen lake, 
(a) fish are warm-blooded animals 
(b) fish hibernate inice 
(c)_ water near the bottom does not freeze 
(d) ice isa 800d conductor of heat DIPSC (Pre) an) 
156. The S.I. unit of electric flux is : 
(a) Nm?/coul. (6) N coul/m? 
157.A hollow metal ball c 
at points ? 
(a) outside the sphere (b) on its surface 
(c) inside the sphere (d) only at the centre NDA, 201) 
158. The filament of Made of : 
(a) copper 


(c) lead (d) tungsten 


[RRB ASM/GG 2003, 2005, UPPCS (Pre) 205) 
{ 159. The coil in a heater is made of ? 
(a) Nichrome 


because 


(c) Nm?/coul2 (d) None of these 


‘arrying an electric charge produces noelectric field 


an electric bulb is 
) iron 


(b) Tungsten (c) Copper (d) Iron 


[cDs, 2010) 
160.Stephen Hawking is a; 
(a) Pianist (b) Guitarist 
C) Scientic. i 
(c) Scientist (d) American politician oil) 
161.Th f oes 
-The most amiliar form Of radiant i i — 
; adiant ener, ‘ hat causes 

and sunburning of human skin, is caleg iain 

(a) ultraviolet radiation (b) yi ib] diation 

(c) infrared radiation d deen diation 
Microwave radiati NDA, 2H! 
hag 
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(| 
170.Whe 
(a) 
(c) 
171.Len: 
(a) 
(c) 
122.Clo, 
(a) 
(c) 


13.Wh 
(a) 


Physics 
Ibs each of 100 watt remain switched 213 
©n for 1 hy 


if} icity con: 
167- tal electricity sumed ever . 
en nit (b) 100 kWh aay would be; UF daily, then 


(a) 2" 10 unit 
(d) 10k 
i ; Wh 
te s 
ee one Bell or of the lightning conductor ? IRRB ASM/GG 2004) 
rane = ‘ ‘b i £ 
2, | 3 Benjamin Franklin a oe Lister 
= . e] 
4 manissitting onarotating stool withhisar, in [RRB ASM/GG 2004] 
h ! ds his arm the angular veloci Ms outstretched. | | 
he fo city of the Ifsuddent 
ay (a) increase (b) rlsekeah would : ly | 
: | (c) become zero apices om 
| which of the following is a paramagnetic ? instant NDA, 2010) 
| Pa) nickel (b) cobalt hans di 
i copper 
es hich one of the gic is diamagnetic : [UPPCS (Pre) 1990] 
iron 'b) bismith ae 
. (a) (c)_ nickel (d) cobalt 
| 67.The magnetic ay electric current was firstly ets (Pre) 1998] 
el Oerst ry: 
(a) Henry ( ersted (c) Faraday ‘9 a 
B ASI x 
ny 168, Who discovered the electric bulb ? IM/GG 2005] 
(a) Thomas Edison (b) Alexander Graham Bell 
() William Cook (d) Terry Edison [MPPCS (Pre) 2011] 
169.Who invented thermoscope an early form of thermometer ? 
(a) Sir Christopher Wren (b) Charles F Richter 
! (c) Beno Gutenberg, (d) Galileo [MPPCS (Pre)2011] 


170.Who gave the theory of gravity ? 
(a) Charles Newton (b) Charles Babbage 
(c) Issac Newton (d) John Adams [MPPCS (Pre) 2011] 


171.Lenz's law is directly related to: 
(a) energy conservation 
(c) momentum conservation (d) none of these 

172.Cloudy nights are warmer than cloud free nights because of ? 
(a) green house effect (b) depletion in ozone layer 


(c) infrared radiation (d) land surface radiation 
[NDA 2010] 


(b) mass conservation 


er was the inventor of neutron ? ‘. 
a) Rutherford (b) Thomson (c) Chadwick (d) Newton” 
[UPPCS (Pre) 1995, 1996, Jhrkhand PCS (Pre) 2003] 
"A.For: a particle revolving ina circular path, the acceleration of the particle 
Is: 
Q slongithe tangent (b) along the radius 
¢) zero ; 
., 2010) 
175. (d) along the circumference of the circle [NDA 
He Size of the atomic nucleus is in the order of : i) yeu 
10° meter (b) 10~° meter (c) 10° meter (nepASM/GC 2004 y 


—_—_ 
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inventor of positron ? 
a ee et Thomson (c) Chadwick 
a, 


kan, 
is called : agen 
iparticle of the electron is cal ‘ 
ee (b) neutrino (c) meson (a) ae, / 
178.Who was the inventor of neutrino ? i 


i 0 
(a) Pauli (b) Fermi (c) Anderson (a) Yuka 
i oven consumes less power due to: 
cao Secs fieaiiene of radiation (b) short wavelength of a 
@ large frequency as well as wavelength of Tadiation ation 
a) are frequency as well as wavelength of Tadiation 


ps ‘i A, 201 
is constantly radiating energy and yet is Surface tem, i 
"a cirsentak OOO ee constancy of solar temperate 
: an (b) black hole evaporation 
(c) fusion (d) radioactivity INDA, 2a 
181.Metal pipes used to carry water sometimes burst in the winter, Thisis 
because : 
(a) water expands when it freezes 
(b) metal contracts more than water 
(c) outside of the Pipe contracts more than inside 
(d) metal expands more than water INDA, 200) 
182. The mesons are : 
(a) positively charged particles (b) negatively charged Particles 
(c) neutral (d) All of these 
183.If three identical resistors each of resistance r are connected in paralte 
then the equivalent resistance of the three resistors will be ; 
(a) 3/r (b) r/3 (c) 3r 


(d) P (NDA my) 


‘Omparatively in air 
(b) fan Provides cold air 
(c) the conductivity o; 


[NDA 200) 
the velocities of X-rays and y-rays is 
(a) <1 (b) 1 
(d) depends on the ratio of their frequencies [NDA zt) 
186. The nuclear force exi: 


sts between ; 


(a) proton— Proton (b) proton — neutron 
(c) neutron — neutron (d) All of these 
187.In the following Tays pair which 0; 
Magnetic ? 
(a) B-rays and Y -rays Eny® 
i omee an hoe (b) Cathode tays and X-ray: 


200) 
(d) x. id y-rays [NDA 
188. The nuclear force ig . ) Tays and y-ray: 

(a) attract; 
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(a) lengt 
of thi 
(b) lengt 
matti 
(o) only 
cross 
(d) only 
area: 
197.The disin 
called ; 
(a) Nucl 
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force remains influential (effecti 
© aaa lade 
Pa) 107 tic lines of force produced through a bar ag 107m 
inside the — body genet? 
) 705” “ross across the neutral points of the m 
@) only CPOs, across the north pole and south oe ‘ 
r0sS anywhere in the magnet iNDA 
sais 2010] 


ative force (b) non-conservative force 
(d) none of these 
ral radioactivity was inve 
' nted by : 
pote Fenty Bacqure eh), Rutherford : 
0 ae (d) None of these 
nenomenony 
grt famneriord | 
ent on W) 


of artificial radioactivity was invent 
: ed by : 
b) Madam Curie (c) Newton (d) Dalton 
hich the first artificial radioactive features were 


ele 
a iment : - 
(b) nitrogen (c) aluminium (d) None of these 


e 
(a) carbon 
ment of every natural radioactive element is : 


end ele me . 
1 carbon (b) silicon (c) bismuth (d) sulphur 
on which of the following specific resistance of a conducting wire 
¥ 2 
nds f : . 
ay tenath of the wire, cross-sectional area of the wire and on the matter j 
of the wire : a 
(b) Jength of the wire, cross-sectional area of the wire but not on the 
matter of the wire 
(@ only on the matter of the wire but not on the length of the wire and 
cross-sectional area of the wire 
(d) only on the length of the wire and neither on the cross-sectional 
area of the wire nor on the matter of the wire [NDA 2010] 
197.The disintegration process of aheavy nucleus into two lighter nuclei is 
called : 
(a) Nuclear fusion (b) Nuclear fission 
() Radioactive disintegration (d) Mass loss [RRB 2003] | 
1§The formation of a heavy nucleus by the combination of two lighter | 
nuclei is : 
(a) nuclear fission (b) nuclear fusion 
(d) chemical reaction 


(c) photoelectric effect 
IYAtom bomb is based upon the punciple of : 
(a) nuclear fusion (b) nuclear fission 
(c) both of them (d) None of these / 
YWydrogen bomb is based upon the principle of: 
(a) nuclear fusion (b) nuclear fission 
(d) None of these 


* (©) both of them 

one pes of waves are utilized in the night visiona 
sisal icro wave 
wa Ne [IAS (Pre) 2009] 


(©) Infra re 
d wave (d) None of these 
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roduced, then : 
sie et ae Peodtved on the target (b) heat is absorbeg by 
(a) ae Behar of the target is being constant the 
Gs a rainous light is to be seen on the target 


saa 'b) uncontrolled fice: 
trolled fission ( SSion 
ie sacnicolled fusion (a) none of these 


[RRB ASM/c, 


G. 
204.The image of an object kept on the centre of Curvature o¢ 4 ou 
. ay 


mirror is formed— 
in focus 
e BetVeeh main focus and centre of curvature 
(c) between pole and infinity (d) none of these NDA 
205.Through a beaker containing water a coin kept inside it Seems ie 

upwardly lifted because of — 

(a) reflection of light (b) refraction of light 

(c) total internal reflection of light (d) interference of light INDA2ny 
296. Cobalt-60 is usually utilised is radiotherapy because of emission of: 

(a) alpharays (b) beta rays (c) gamma rays (d) cae 


HAS (Pre) 1399 
207. The fuel used in the breeder reactor is : 
(a) thorium (b) uranium 
208. Atomic pile is used in : 
j (a) the production of nuclear fission 
(b) the regulation of nuclear fission 


(c) the regulation of thermonuclear fusion 
(d) the atomic acceleration [SSC Graduate 2000) 
| 209.Curie is the unit of: 


(c) deuterium (d) Uranium-235 


(d) energy 
0) is used in the form of: 

(c) castodian (d) controller 
[RRB TC 2003] 


Pon the nuclear Teactor, heavy water (D, 
(a) moderator 


211. The mass-energy relation is the conclusion of : 
So aad theory (b) general theory of relativity 
©) arial theory of energy special theory of relativity 
oe, [SSC Graduate 2005] 
212.The diode Isa device which forces the current : 
a to ne one direction (b) to flow in both directions 
not to flow in any direction (d) None of these 
a [RRB Assist. Driver 2008] 
aris utilised for - 
i . oF radiation (b) the observation of planets 
i] & . detection Of aircrafts, ships etc and for the path indicators , 
| | 'Y of the earthquakes [RRB 200) 
‘a) holograph 


(c) Photochromatic process b Photography 


) radiogra hi i) 
ane (Pre) 1990, CDS 2005) 


Scanned by CamScanner 


; (Nb, | 
5 203.The nuclear reactor is an example of : 2 


1.X-Fa} 
a a) } 


Ave 
aie 


() : 
223.Wh« 
(a) 
() 
24.Whi 
(a) 
(c) 
225.Wh 
(a) 
(9) 
26.Wk 
(a) 


2 Re} 
(a) 


Ye yoursmahboob. Ws 


Physics 
was the inventor Of cos, 
fa) Bruno Rosi (b) Victor Hees 2 
who designed and f, ; 


11> 


abricated th, 


‘Ope 
16. an Tassel I firg, ™Micus 
ry pranaberth Co tote orn He 
co) Pl: : a 
ac Who was the inventor of gravitat; (d Tay orang ge" 
2 Pte) Edison (b) Newton Ol laws > Sung (ssc 
Farad, OS 2000) 


= The Nobel prize started Al (4) None 
my Aircraft (b) Telephon Nobel wh IRRB Assi one these 


) Safety ian Nventeg river 200 
19.Who was the inventor of television 2 IRRB Gor, ky YMamite 
~ (a) W.Ramsse (b) Robert Maless (c) JL 'G 2003) 
» Beyarg 
i (d) Jor 
20. The Wright Brothers were the iny, Nnson 
a (a) telescope —(b) radio "eat : ; IREB CC 20934 
TO 
X-rays Was invented by : pane (d) elevator 
BN Hopi ie RB GG 2092) 
(a) Hopkins (b) Roentgen ©) Marcon; 
RRB. (4) M 
RR lorse 
2yWho developed the atom bomb ? IRRB GG 2093 UPPCS (Prey — 
(a) Berner ae! Bron (b) J. Reberto, - 
(c) Adberd Taylor (a) Samuat cane leemar 
23.Who developed the missile ? a (SSC 2002) 
(a) Bernor Bon Bron (b) J, 
(c) Adberd Taylor ) J. Robert Opan Heemar 


(a) Samual Coh 
24.Who developed the hydrogen bomb ? ‘ohen 


(a) Bernor Bon Bron (b) J. Roberto 
: a 
(c) Adberd Taylor (da) Samual Cohen ee 
225.Who was the inventor of electron microscope iz 
(a) Nol & Ruska 


(b) Robert Koach 
(c) Leewan Hock (d) C.P. Swansun 


[SSC 2002) 


[SSC 2002} 


[SSC 2004) 


226.Who was the inventor of scooter ? 
(a) BradShaw (b) Damlar 


(c) Einstein (d) Formich 


[RRB ASM/GG 2005] 
27.Relative humidity is measured by: 


(a) Hydrometer 


(b) Hygrometer 
(c) Lactometer 


(d) Potentiometer 

[UPPCS (Pre) 1996, CPO SI 2003] 
Which one of the following is used in measuring altitudes ? 
(a) Barometer (b) Plane meter (c) Altimeter (d) Hydrometer 


2B. 


[RRB TC/CC 2002] 
q 1S i ds 
29.The device through which the intensity of the pao ae 
(8) Astrometer (b) Chrescograp RRB GG 2003] 
) Barometer (a) Actiometer I 


20. Solar radiation is measured wwf: 


Manometer 
*) Pyrometer (b) Astrometer (c) Barometer © 
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231.The device through which the depth of the sea is =e 
of sound wave : : red by " 
(a) Radar (b) Sonar (c) Altimeter @y, % 

entys 
i Isse ati 

232.The use of thermostat is : ; Sseg i, 

(a) to measure temperature (b) to increase tempera : 
ite 


(c) tokeep constant temperature 
(d) to convert temperature into electricity IMprcs 

233. The radiator of vehicles are used for : (Pre) ay 
(a) to heat the engine (b) toprevent thermal raj. J 
(c) to keep cool the engine (d) None of these Adiatign 


The device to record and to reproduce the detection of the a 
‘Ord; 


Reg called : 


Bi, 


(a) Audiophone (b) Detectophone (c) Gramophone (d) Mic, 
IRRB ASM, et 
235. The law of floatation was invented by : 20 
(a) Newton (b) Wright Brothers (c) Galileo (d) Arche 
[RRB Disel 4 si 


236.In isobaric and isochoric thermodynamical processes : 
(a) pressure and volume remain constant 
(b) volume and pressure remain constant 
(c) pressure and temperature remain constant 
| (d) None of these 
' 237.In the adiabatic process, which one of the following remains consian, 
(a) heat (b) entropy (c) Both of these (d) Noneofthese 
238.In the ideal gas which type of energy is absent : 
(a) Kinetic energy (b) Potential energy 
(c) Both of these (d) None of these 
239.The thermodynamical definition of an ideal gas implies that it is 
only temperature dependent and independent of its volume; it is the 


statement of : 
(a) Joule's law (b) Joule-Kelvin's 
(c) Wein's law (d) Stefan's law 


240.In the porous plug experiment which one of the following physic! 
quantity remains constant : 
(a) enthalpy —_(b) entropy (c) Both of these (d) Noneofthes 
241.Which one of the following has maximum energy ? 


(a) Violet light (b) Greenlight (c) Redlight  (d) Yellow light 


[IAS (Pre) 2001 


242.The external work done is the maximum for the thermodynamic 


expansion of which one of the following process : . 

(a) adiabatic (b) isothermal (c) isobaric (d) isochori¢ 
243.The energy radiance is maximum for the lowest wavelengthiit is 

(a) Wein'slaw (b) Stefan's law (c) Planck's law (d) None ofthe 
244.Temperature upto the order of 10°K is measured through : 

(a) Thermometer (b) Pyrometer 

(c) Thermocouple (d) None of these 


(isdn _. 
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Physics 
| 
bs »y the | bers are good emitt. a8 
| oe itters. This i 
13 ‘dd 560% rchhotfs law is is the statement of : 
Gate, |” @ vost’s theory of heat exchange 
&ra 2 5 stefan's law (d) Wein's law 
ty which one of the following thermometric scal 
"Pes Me emperature is measured ; Scales only positive 
| te! ical scale ‘i 
Or) | ) thermodynamical (b) platinum resist, 
al 2 | ” celsius scale (d) none of these pening 
i diag Bernoulli's theorem is : 
on, M7. y conservation (b) 
(a) energy mass conservati 
* "eeorg, | (c) Both of oe P (4) None of these 
. Bis gin which one of the following is the speed of sound th . 
Agnph, sa (a) inthe air of 0°C (b) in the air of mo e 
Mocs (o) inthe water (d) inthe wood [14S (Pre) 2006) 
ia tunnel is made along the diameter of the eart! i Fi 
Atchem, we gently released then : arth and a piece of stone 
'Sel Assy oS fa) it will executeSHM (b) it will execute periodic motio: 
a (c) there is no specific motion —_(d) None of these : 
250. The an period of the revolution of the geostationary satellite around 
the earth 1s: 
(a) equal to that of the earth (b) twice that of the earth 
() equal to that of the moon (d) None of the above 
ins cons, 251.The escape velocity of anybody on the earth's surface is equal to 
None of tan how many times the orbital velocity of the same body on the earty's 
these Faces 
surface: 
(a) 2 times (b) /2 times 
(c) V3 times (d) No any relations exists 
is 252If a body is revolving around the earth's orbit with its usual velocity, 
es that its then what would be the minimum energy required to let it escape from 
Ime; it is te the orbit : 


ng physié 


Joneofthes 


(a) double of its orbiting energy (b) ¥2 of its orbiting energy 
(c) triple of its orbiting energy — (d) None of these 
253.Newton's formula for the velocity of sound is wrong because of his 
consideration about the propagation of sound as : 
(a) an isothermal process (b) an adiabatic process 
(c) Both of these (d) None of these 
254.Laplace made a correction in the basic formula of velocity of sound 
given by Newton and evaluated the correct value by considering that 
sound propagation is : 
(a) an isothermal process (b) an adiabatic process 
() both of these (d) none of these 


55.In the formation of a stationary wave which one of the following process 


does not occur : 

(a) energy transmits from one place to another 

(b) energy remains confined within the space 

(©) nodes and antinodes form consecutively 
None of these 
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i true about the sta: 
: of the following is true Statio 
a oie d by the superposition of two equal a Wave; 
(a) ive waves a 
Peed by the superposition of two equal g %, 
ie direction plane progressive wave propagation. aNd g oy 
(©) any of the above N 
(d) None of these 
Open organ pipes (air columns) are SWeater ¢) 
257.Open org 
Dairies are present in open organ PiPeS, wy 
(a) harmonies are present in closed organ Pipes gs ‘a 
(b) all harmonics are present in closed organ Pipes, white 
harmonics are present in open organ Pipes hy 
(c) both of these 


than closeg on 


(d) Open organ pipes are convenient to blow than Closeg ,: 
258.Which of the following effect is also called Edison effect : 
(a) Photoelectric effect (b) Thermionic EMission 
(c) Both of these (d) None of these 
259.Photoelectric effect occurs only in the light of ; 
(a) any wavelength (b) threshold Wavelength 
(c) any of these (d) None of these 
260.The famous photoelectric effect was fully explained on the basis cf 
(a) Quantum theory (b) Wave theory 
(c) both of these 


(d) None of these 


261.Which of the following indicates the lowest temperature ? 


(a) on 1° C Celcius scale 
(c) on 1° F scale 

262.If a body executes SHM then the Phase difference Of the velocity xi 
acceleration of the body is— A 


(a) 0° (b) 902° (c) 180° (d) 270° 


NDA 


woes i (c) focal length and height 
(d) 8ravitational force and frictional force 


(d reduced due to incre, 


nf 


sed ozone content in the ance or] 
265.1F an obje, 


With ? 
) a speed of 1 
(c) an acce| nis (b) a speed of 1 km/s 

“ration of 10 m /<2 an acceleration of! ee gt 


: ont 
“thaving mass Of 1 kg is subjected to a force of IN itm" 
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Physics 21 


thiete diving off a high springboard can perform a variety of 
cg and wes nthe air before entering, the water below. Which one of the 
ae ing parameters will remain constant during the fall ? 

pollow 


-athlete’s linear momentum 
a} ‘thle “’'s moment of inertia 
iw) Liss ‘thlete’s kinetic energy 
) ‘ 

oh The athle' angular momentum, eas 

the apparen’ weight of a steel sphere immersed in various liquids is 
owt jaured using a spring balance. The greatest reading is obtained for 

med 

i he smallest density (b) having the largest density 

a) having the a 5 ictocaets 


) in which the sphere was submerged deepest 

ad) having the greatest volume oe 
sx Asemiconductor has: ; 
oe a) negative temperature coefficient 

(h) positive temperature coefficient 

(c) both positive or negative temperature coefficient 

(d) None of these 
yoy Two most popular semiconductors which are frequently used in solid 
Sate electronic devices are : 


(a) Germenium and Silicon (b) Germenium and Carbon 
(:) Silicon and Carbon (d) None of these 
=) Which one of the following is the purest form of semiconductor : 
~ (a) intrinsic (b) extrinsic 
(c) both of these (d) None ofthese 
21 In p-type of semiconductor the current mainly flows due to: 
(a) electrons (b) holes 
(©) both of these (d) none of these 
272 In n-type of semiconductor the current mainly flows due to : 
(a) electrons (b) holes 
(©) both of these (d) none of these 


2) A dittraction pattern is obtained using a beam of red light. Which one 
among the following will be the outcome if the red light is replaced by 
blue light ? 

«) Bands disappear 
b) Diffraction pattern becomes broader and further apart 
‘©) Diffraction pattern becomes narrower and crowded together 


‘d) No change ICDs, 2010] 
24 The transistor acts like : 

‘3) an amplifier (b) an oscillator 

‘S) both of these (d) None of these 


“a He wk one of the following statements is true ? 
©mperatures differing by 25° on the Fahrenheit (F) scale must differ 
by 45° on the Celsius (C) seale 
a : F corresponds to -32°C 
emperatures which differ by 10° on the Celsius scale must differ 
(d) ve on the Fahrenheit scale 
erat 90°C is warmer than water at 202°F ICDS, 2010] 


Scanned by CamScanner 


(b) 


ursmahboob.wordpress.col 
222 


General Science 


276.To operate through any laser it is 


(a) population ixvers: Oren te achi 
ie : ee excited state ml Now a exene: 
Whi f — ne of Sta 
elie? of the following is marked on the oon te 
a) 220K (b) 273K On te 
220K ) () 650 : 
278.Which of the following is the mathemati (a) ~ 
( y ei aa “al statemeng fh Aw 
@) dQ=Tds  (b) dS=TaQ ae . 
: 4 ©) Tavs mw 
one ratio of the specific heat capacities of a diac (2) y, ‘ on 
(b) 1.4 (0) 166 NM Ba Ha 
d stay 
1. (6) 2. (a) lo Neca 
: ~ (a) 3. (a) 4a) 5. ea 
9. (b) 10. (4) 1. (@) 12) 13, e ei ) ry wet 


17. (c) 18. (a c 
25. (b) 26. Ba er - Be fe) 21. (c) a» a Sig four 
B © 34) 35. @) 36. ed ©) 30.) a Oat ts 
: 42. (b) 43. (a) 44. (6) 45, 8. (a) 39 : 
49. 5. (b' 
57 a = si 51. (a) 52. (c) 53. i ey be 47, () af ob 
BO) 6.6) 67) 6 FO ZO GO gal 
3) : Bs . (d . (a) gg 
20 SO 88 FO 29 AO rem ee 
2) HO 2 2 SO EO al ce 
105. (e) 106. (6) 10 (c) 100. (a) 101. (4) 102, @) 1%) PPR 
113. (c) 114. (b) 115, (©) 108. (4) 109. (c) 110. ¢) 17°) thar 
ee (b) 122. (a) 123, o De iB ae Ss 18. (b) 19, he ig fistast 
F . a 
an st ee a 131. (a) 132. (a) 133, (@) 190 a 12.0) may Ket 
145. (c) 146. (b) ce (b) 140. (a) 141. (a) 142. (a) 143, a ims 
153. (b) 154. (a) 18 () 12 OD M49. ©) 150.0 IL iH 
161. (a) 162. (a) 163, (15% (2) 187. (©) 158. (€) 159. ( tM conten 
169. (b) 170. (6) 171, (2) toe 185: (©) 166. () 167. 8 Kel 
17. (a) 178. (a) 179, (a) 172. (d) 173. (c) 174, (6) 175.(@) th When 
185. (c) 186. (a) 187, (4) 180: ©) 181. (@) 182. (@) 188.0) 1M ston 
193. (a) 194. (b) 19g (2) 28% @) 189. (@) 190. (d) 191.) LY inthes 
201. (c) 202. ( 5. (a) 196. (b) 197. (b) 198. (b) 199. b) M0 centua 
209. (a) 210. a 203. (a) 204, - (bo) 206. (A) 207.) 288g, 
Bow) cia cya (d) 212. (@) 213. (c) 21K. (a) 215. (0) 264 reflec 
eee) oe he ©) co ©) 221. (b) 222. (d) 223 a a te ba 
" . . (c) 229, (d) 230. (a) 231. aw 
on | Es (c) 235. (d) 236, (a) 237. (c) 238. 6) 239. (a) mat found! 
249. (a) 250, (c) 243. (a) 244. (b) 245. (a) 246. (a) 247. @) 28 tt 
257, (a) 258, (a) 251. (b) 252. (a) 253. (a) 254. (b) 255. @) 
265. (d) 266, (b) 259. (b) 260. (a) 261. (b) 262. (b) 263.0) hy Song 
Bs 66. (d) 267. (c) 268. (a) 269. (a) 270. (a) 271. ) 
- (b) 274. (c) 275. (c) 276. (a) 277. (c) 278. (a) 2 'Sintin 


N 
S 
2 
8 
a 
gs 
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Development of Astronomy : 


1 
stronomy : Natural science which . 
jer addtional features of the eleetilint with c 
ol arious branches of astronomy like As 
sstrodyniamics, Astrobiology etc. 
Universe or Cosmos : Our earth, Space and 
alaxy, sun, star, planet, comet etc. Present in 
called universe Or Cosmos, while the study of thes 


Our universe is made from billions of 5 
pillions stars. These stars may have their Si ay ae very galaxy has 
which has eight planets including earth as a meio of Hey Sel system 

Eminent astronomers and their outstanding conlsibutaneic bri 

Ptolemy's Geocentric theory : In 140 AD Ptolemy, a Greek a - rief : 
studied about the universe and propounded the geocentric (Earth apa 
theory. According to this theory the earth is confined at the een) 
universe, while the sun and other planets revolve around the earth. cai 

Copernicus's Heliocentric Theory : A Polish ast: ‘ 

unded the heliocentric (Sun + iis) theory Pitt AD Aeaiee 
to this theory the sun is confined at the centre of the universe, while he 
earth and other planets revolve around the sun. Thus Copernicus was the 
first astronomer who propounded planetary motion around the sun. 

Kepler's laws of planetary motion : J. Kepler (1571-1630) did rigorous 
study of the celestial bodies and their motion. He concluded that all the 
planets revolve around the sun in various elliptical paths. 

Galileo : Galileo (1564-1642) who was a contemporary of Kepler i 
confirmed and supported the ideology and the comprehensive view of 
Kepler. The beginning of modern astronomy come into existence in 1609, 
when the refracting telescope was invented by Galileo. Galileo was the 
astronomer who discovered four satellites of the planet Jupiterand sun spots 
inthe sun. Galileo also asserted that the nearest star of the sun is proxima 
centuari. 

Sir Isaac Newton : British phys 
reflecting. telescope in 1668 also con’ 
the basis of the explained gravitational force: 
law of gravitation, which became the most fundamental ani 
found to be equivalent to Kepler's laws. 

Herschel : A British astronomer who studi 
the space through telescopes and concluded that our u! 
confined upto solar system but it innumerable is justa Aba ab eae 
galaxy (a stellar body). There are unlimited galaxies an 

infinitely and endiessly extended... 


.. .'COMPposition, moti 
= is called astronomy. The 
Physics (Astronomy + physics), 


cist Newton (1642-1727) who invented 
tributed about the planetary motion on 
field theory. Later Newton's 
d basiclaws, was 


‘ed the entire universe and 
niverse is not only 
all part of our 
jiverse 
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0 recession of galaxies: An, Amer, 
oH ean ns oer that in the universe like our gat 7 (og 
P. Hul illions of galaxies. Later in 1929 Hubble onthe” (oni, 
bare peervation made, asserted that our galaxies are ng Sis of "2 
j and Aes ssing (outwardly going) and these are Settin, distan Test ( 
erie galaxies are increasing. This is the law of Tecession he thug 
But Isac Asimov, an another astronomer did not agree tg, 
and he speculated that if the een Continues th cir g on 
continued and then the speed of galaxies will be iNcreaseg bhi ji 
125 billion light years later these galaxies will become inviig ne w a 3 
Doppler's shift : The recession of 8alaxies anq Le exp i tt 
universe are the two consequences which were Aetecteg B ANSion oy o 
optical Doppler's effect and it is called Doppler's shift, Ino then ty ye 
phenomenon of red shift was accurately detected in the s : Worg 
coming from the galaxies in the laboratory and all the Wavelengths” OF iy od fhe 
light appeared to converge towards the wavelength Of 


A Of the A oy Ge 
concludes that our observed galaxy is Tecessing outward is Cama) aor" 


‘ TO) * ny 
there is a violet shift which is not to be detected be then our chee Carthy Dae at 
would seem to approaching our earth. deat, reat uf 

Georges Lemiatre's Big Bang Theory (Origin of Universe). gauss 
Belgium based astronomer Abbe Georges (Great + explosion) gave I, stats? 
according to which billions of years ago an extremely Violent ates, chine with 


occurred in which preliminary core substances photo: 
were scattered randomly. From these substances ou: 


nandlepioguaigs of 70% a 
along with it a number of galaxies were also formed 


r galaxy Originated weight. 


> G tal 

which still exi ey? 
expanding. This concept of Big Bang theory is the Most reliable aa aie 
and globally acceptable, ; is oe 
Pulsating or Oscillating Theory of Universe ? This is anew evolution wai) sta 
theory of the development of our universe. According to this theory ox Origi 
universe has been during expanding and Contracting billions of yes ent, 


about 120 crore yeasay into tiny 


own grav 
and conse 
id will become sharply influential and ih condense 


Duet 
ontinue till 410 crore years, Ultimately wha! atoms of 


, I 
Gal. lites, comets etc. are called celestial — 
hs = wd et is the largest Sroup of the stars which eres, Final 
ee Precia © 8ravitational forces and that's why a galaxy 827 ys by the ny 
whic hae universe, Also ina galaxy there are unlimited and en oar ae st 
- = not visible but a few of them appear at night in the ee # spite 
ea ri arch. In Cvery galaxy despite the presence of um mad ext i 
7% stars, Particles and gases are also present. Our galaxy is bin 


€s and 1% other gases. 
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Astronomy 
ly from the'structural point o¢ 

"ty Usuay view. 225 
Beene eens Among al the gate Sey pe fg 
4 elliptical am : gular. ‘Axies 80%, are spi a ae 
by ar galaxy ” mnilky way is 2 spiral type of galax a earee 
y way) the nearest galaxy is Andromeda whese ae fter our Balaxy (milk 

our Galaxy (Milky way) : Our s i ne 1S also spiral, y 

amemi 


Olar syste 
ber of the 


: ilky way. This milk i 
% jscalled Mi Y Way isam 
2 i his called local group. Our galaxy Canllignwayy A Broup of 24 ela, 
ic ; ve ariver of flowing light in the sky but in Teality teas Very fascinatin, 
oitwinkling stars. composed of billion 
Constellation : Usually there are co, 
distinctly visible, but a f 
x hem are not dis| , a few of them 
d dining stars which have some Specificshapesand See cS 
i ofa special group of stars and it is called constellation, 
There are various constellations which exist j ¥ A 
H Major-Great Bear, Ursa Minor-Little Bear, Odiomeren oy es Ursa 
er, ~ 
Dragon, Cygnus-Swan, Hercules, Hydra, Centaurus etc. Until, Prtiir 
constellations have been detected and identified and the largestamon; th i 
jsCentaurus in which there are 94 stars. The Constellation Hydra has tceriy 
68 stars. . 


; Stars :The stars are those celestial bodies which have their own lightand 
shine with it e.g. like the sun which is a star. Most of the stars are composed 
of 70% H,, 28% He, 1.57% carbon, N, and Ne and 0.5% Fe and others by 
weight. The stars always exist in group and rares are isolated. There are 33% 
binary stars, about 42% stars are found to be in group, there are three stars 
in alpha century and six stars in caster. The stars have various life spans, 

some of these are adults, some are of moderate life and rest are in mortal 
stage. Thus stars originate, emit energy and develop theirself in a mature 
(adult) stage and ultimately die. 

Origin & Evolution of a star: H, and Hegases in the galaxy compressed 
inthe condensed form begin the life cycle ofastar whichultimately transform 
into tiny oort clouds. These clouds start to shrink or compress due to their 
own gravitational pull and a rigorous inner mechanism starts to activate 
and consequently this gaseous cloud is converted into star. This contracting, 
condensed gaseous cloud is called proto star. " 

Due to the contraction in proto star the number of cea panes fe 

atoms of gaseous cloud largely increases and coleelans ss seen a 
is abruptly raised. The process of contraction ina si ea ea 
approximately about one billion years and internal slid A eanite 
increased. Thus at this temperature a thermonuclear Prot ormsitinto He. 
fusion nuclear reaction takes placein H, nucleus whic a ernaty anciease 
ee emia ea a me transforms into He 
Final stage of a star's life : Whenever 4 yes he tars their outer 
y the nuclear fusion process and due to lack 0 ee foend the star anal 
Surface starts to expand which is the basic agen is a possibility and 
ultimately star becomes red, called Red Giant erted into red giant in the 
*Peculation that our star (the sun) would be conv’ 
*xt5 billion years. 


untless stars in the sky and most of 


TOup of extremely 
hese are composed 
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After achieving the red giant Positio, 
Dwarf stars or into Neutron stars, If the ii 
to the mass of the sun, then these Stars a; 
the initial mass of the stars is too large 
called neutron stars. Thus we conclud, 
(giant stars) totally depends on its m; 


N, Stars ith 

iti er ty, 
Mitial mags of Sho 
Te Called whe Hayy ¥ 


ass. a of | 
i : 3 sae 
White dwarf stars : At this Position external shel] af ‘ey | A 
toexpand and simply disappears and only thee the Ted 


Te (centy, 


left which remains in the Position of regular Contractio, 


alpartgetty | yf 


, 
the internal temperature of such a star is extremely enka é 
nuclear fusion occurs inthe helium nucleus. Conse, tentiye Tat! # A 
of tremendous amount of fusion energy, the Central core Ueto. te 
white dwarf stars and shining continues until themes hein eg! 
used up. Thus after exhausting helium inside itcompletely thesia 
black dwarf star and ultimately due toa substance of extreme en i 
disappear inside the intense space. Nearly 90% stars end and com, ite 
life cycle in this way. Peete @ 
fs 
a 
& 
W 
Ss 
During the Supernova explosion the gaseous cloudis deformed hans 
in the space and these Bases are used as the basic constituents (rawmate Py 
for the new star. After the supernova ex, ad 
4 
a 
¥ 
: \ 
isequit gy 
oe very small quantity of material of the black hole ik : 
strong hae see 8ravitational force field of black hole eri 
Not visible, The blag eee HL UBht can escape, that seek spe 
hole neithe, ack hole is like a lake of infinite depth inthe sp®™ 


+ on bat 
a iati y other radiation 
absorbs al] the incig Ny radiation nor reflects any othe! 


pe ide 
“nt radiations. That's why it is very difficult” 
Ole. 


Classificay 
sical soa of Stars : The Classification of stars depen4 : 
eters like brig} tness, spectrum, temperatule 


Phy: 


‘ 
Is on wr 

gt 

ete, : 
H 


as b P ‘ 
en kept in the 8roup of moderate bright grou? 


satan Astronomy 

isha % she life span of stars depends pon ny 
. whe ‘i thei 

amt Ais? ac which is the brightest has shorter Tife en ases and brightness 


the st ectrum, stars can be classigiag ee time ay é 
tatty eae has into seven proesevetsa. On 


of. ha ti pasis "in the decreasing order of the t, TOU 
the, eh Scand Mi wavelength of the most TRanperatire. Our PV OBAE 
"aly eq. y | ost pe star and Bernard star are two oth Bht is 550 nm, type 
\ Dyes The Pines in north direction and is confine} nou 25. The pole sta 
han tog ‘ | 995 erie and that's why it always appear a M¥2YS at the upper tat 
tly at Tae | ror a member of Ursa Minor-Little Be neat the same direction, The 
begin Oth Fie colour of the star is the indicator of its = 8roup. 
shel to ieee vaassare measured in light years. 1 light year = O46 ahs All distances 
aly lg of ista! £ th 5 metre. 
be mae | Distance of the nearest stars from the earth 

| e 

ang con 1 ey | 5a pistance from the earth 

let fad) In light years) 
of (Nearest star, Very small than is 
len Ses Fa contaurl 4.22 ligh nelight year 

ent dye proxi! aight year. 
Nat 1p Pg 4 (after sun the near most) 
el 3 
ling 4 be aha, alpha centauri = 4.35 light year, 
(After sun, proxima centauri near most) 
aes girus (the most bright star) 8.60 light year. 
‘orm, 5 

its (rays (II) Solar System : The group of various celestial bodies like planets, 

Ma satellites, asteroids, comets, meteors etc. revolving around the sun is called 


eran solar system. The sun is ea of the solar system whose mass alone is 
bstance pe 9.97% and the entire = estial odies have only 0.03% mass. Also in total 
ot. = of the celestial bodies two giant planets Jupiter and Saturn have 92% 
mass. 
also depends Planets do not have their own light but these planets lighten (shine) 
Masses conve: with the reflected light of the sun which they receive. The reflection of the 
density isl light from various planets depend upon the atmospheric content and its 
vole isequivalt nature. The celestial bodies which have no atmosphere and whose activity 
eissoshape! of reflection is very small (negligible) do not shine. The moon has no 
why backhoes atmosphere, that's why it doesn’t shine. All planets revolve around the sun 
thespaceSi# —_inelliptical paths. 
ditional Only two planets Venus and Uranus revolve aro’ t 
ficult tod ‘0 west (clockwise), while other planets revolve from west to east (anti 
clockwise), Gravitational forces act and operate between the sun and ae 
ands om rai — eto which planets revolve around it, otherwise these Lage a 
2 ope ‘angentially to the outer space. The north pole of the earth a mene 
we nerth direction of the entire solar system. Normally all cae 


i pe” ial inclination around the sun. 
jnto 


und the sun from east 


The Planets may be classified into two groups : etsareMercury, 

ass Ve (Inner planets or Terrestrial planets: Underinner hee smaller and 

i a Earth and Mars have been which are compara ‘d condensed. 
of ™ Among all the inner planets our earth is the larges! 
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i Janets are made from rocks and metals. 
A hy these are also called terrestrial planets, ble thy 


(i Outerplanets orJovean planets:Underouterpianstgy, m oe 


and rege, 


kept which are co Uiter, 
s and Neptune have been i mparatiy ite 
jeastlneee form a larger satellite family. Outer planets ‘ively Tage 


ar - 
up of He, NH, and CH,. These planets are also called Toveassty s i 
letter which implies like Jupiter) planets. Ae 
Sun a 
The sun is the heart spot of the solar system which s ¥ itt 


f 
energy of all organisms of the earth. Our galaxy-milky a SU mee 
32000 light years distant from the sun. The Sun is revolving’ San, 2 


i milky way ata speed of Chromospi RN mo 
eee / pacond: The period of hots ay ae 
revolution of the sun around er fe 


TE (60g, ® 
Si ql 
the centre of our galaxy milky UN spot a "ye 
way is 25 crore years. This is Core (Sy 3 
called cosmos year. The sun : 
is basically a gaseous system Corona C7 hig Jo' 
of body and these gases have 

different speeds at different 
parts. The central part of the 
sun rotate in 25 days, while 


Structure of Sun 
polar part in 35 days. 


The sun has been assumed to be made from the following layers: 
(i) Core : The innermost layer of the sun is called cor 
a nuclear bath from where a tremendous amount of ene: 
and like other stars our sun has been also composed of 
Process of nuclear fusion (thermo nuclear phenomenen: 
are fused and transformed into helium nuclei and consequently a lag 


amount of nuclear energy is released. Thisenergy from the central part (cwre 
reaches to the outer s; 


photosphere. 


Diane 
Ret 
e. Itis basic 
TBy is gener; Dens 
hydrogen. By Cor 
) hydrogen nude id 
life 
ele 
Ast 
» 
Xo 


pace through the radiation zone, convective layerant 


(ii) Convective layer: The layer just above the coreis called convetit 
layer and the energy generated by the core in this layer is convected. 

(iii) Photosphere : The outer layer of the sun which is visible isa 
photosphere and from this layer the radiation of the light occurs. Alsofe 
this layer the solar diameter is determined (evaluated). 

The solar atmosphere : The solar atmosphere also has variously 1 
like chromosphere, corona ete, 


(i) Chromosphere : Upper layer of the photosphere is va" of 


is called chromosphere and this is composed through H, gas: a 
of full solar eclipse chromosphere appears as a bright pink flash et 
(ii) Corona : Behind the layer of chromosphere there is 2" Me a 3 
of the solar atmosphere called corona. The corona spreads toa isi 
the space which can emit X-rays. This part of the solar atmos? ete 
normally seen during the occurrence of the solar eclipse: 
a 


(1s, eycle, magneti 
: a ; 
ma Sun : Important facts 
Phas. Time of revolution 25 crore years (rotate with average speed of 250 
km /second on a circular path) 
Time of rotation 25 days - central part of the sun; 35 days- polar 
part of the sun. 
Diameter 13 lakhs 92 thousands km. (about 14 lakh km.) 
(110 times of earth's diameter) 
layers: Relative mass 3,32,776 
is basicahy (mass of the earth =1) (3 lakhs times than the mass of the earth.) 
asical)y 
Benerate; Density 1.41 g/cm’. 
ba Bye Core Temperature 1,50,00,000°C. 
nuc 
fen mu Chemical composition Hs (71%), He (26.5%), other elements (2.57) 
Ga Life time about 10 billion years (10'° years) 
layer and Three categories of the celestial bodies : For the categorization of the 
celestial bodies a consensus was made in the conference of International 
recti Astronomical Union - TAU (established in 1919) held at Prague in August 
a 4 2006. Here three categories of the celestial bodies were composed and 
wot accepted as below ; ; 
ie = L Conventional planets: Mercury, Venus, Earth, Mars, Jupiter, Saturn, 
sole Uranus and Neptune. 
IL Dwarf planets oF plutons = Pluto, Cheron, Ceres, Xena (2003 UB 
layer 313) 

II. Small celestial bodies : asteroids, comets, meteors, satellites and 
which other very little celestial bodies. : 
ns L.Conventional planets: According 'o thenew definitionand perception 

adopted by various astronomers of IAU, the conventional planets are those 

r patt celestial bodies which fulfil the following ee gzvncaal 

enti i d the sun (ii) Have su ficient masses and by virtue © 
Rotate aroun ‘ 

vale bes  eavitational pull becomes so dominant that the shape of the bodies 


Astronomy 
29 
___. appears then photosphere is coi 
a oe aie seems to be Visible. But aestieh sais So 
inv ing of light corona does not appear to be visible. pionidue1o Gi 
ots On the surface of the sun the burnin; insidei 
mi ae space called sun spot whose enipennae Se ebout S00 teas 
een th surrounding, surface, that's why it is spotty. The sun ars 
emai visible from one-two days to two-three months. Whenever the sun 
oes ear then magnetic storms are e produced on the earth's surface. 
a ye to these magnetic storms the electrical appliances like radio, television, 
lectric motors etc become noisy and bulky, the direction of the magnetic 
‘eedle (compass) changes abruptly and boat puller, steemer puller become 
sed and misdirected. The complete cycle of sun spots is of 22 years 
d sun spots cycle in which upto 11 years spots increase, while 
ing, rest 11 years spots decrease. Due to complete sun spots 
c regions in the solar atmosphere change. 


cal 
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of conven’ ber of planets of el 
from the category tly the total num er of planets of our soja. “Iti, 
sequently i at g wigt 
August set ae an ithasnow enn —. iia Now pe Me 
ener kept in the category of dwar! P . % ai 
a : Ge f 
it ; To define and interpret new definition of le ie 


Prague sumum! ational Astronomical Union - IAU was hea sa te 
Conference _ bape republic Prague from 15-24 August 2005 : # 
f nearly 75 countries participated. The . op 


nomers oO! 
ae ae = * perl size and being, too far from the sun was o ae 
cone from the category of conventional planets. Now Pluto : ‘ 
be kept in the category of dwarf planets along with three celestial “a s 
een kep! - 2003 UB 313. Although US based agency Ny ASA [ - 


has expres: 

Out of all conventional planets, 
the primitive days a 
Jupiter and Saturn. Two planet 


after the invention of telescopes. The planet Uranus was invented in 173) stl 

by William Herschel, while the planet Neptune was invented in 1846 5, ee 
John Galle. : anil 
Order of planets : fom 

I. According tothe distance from the sun: Mercury, Venus, Earth, Mar, aot 
Jupiter, Saturn, Uranus, Neptune. ant 

Il. According to the distance from the earth : Venus, Mars, Mercun, 
Jupiter, Saturn, Uranus, Neptune. "Acc 

JM. According to the size : Jupiter, Saturn, Uranus, Neptune, Earth plat 
Venus, Mars, Mercury. be 
Mercury : This planet is the nearest to the sun and it is 5 crore alah © 

km. distant from the sun. Now it has become the smallest planet of the sf 
solar system, since the planet Pluto has been expelled from the family = 
conventional planets. In size it is slightly greater than the moon (natu ia 


satellite of the earth). Its diameter is about 4900 km and it rotates arouw 
ae in 88 days. It revolves in its elliptical orbit with the speed of vt D 
‘hahah ’ eeong ue to this larger speed a counterbalance is maintain 
in 59 days. hes e gravitational pull of the sun. It completes one revo’ 
Ae aoe : mass of Mercury is 0.056 times more than that of the ea! re 
indicatio y of Mercury is 5.6 gm/cm®. More density of Mercuty a8 
ation of its composition with heavy elements. The core of Merit 


lanet i i 7 
7 ae made of iron and its gravitational pull is 3/8th of the earth. 
while the ni aioe alls of Mercury. The day on Mercury is extreme” 
the earth. Mees sai oe complete day is equivalent to ae : 
y resembles the moon and on it there are large est ef 


and volcanoes. There i ‘ 
enclosed by the nuniteie ut basin whose diameter is 1 erculy ie 
no satellite. 000 metre height. The planet ™ 3 
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Astronomy 
bee, : This planet is the nearest to the rcury. 7 
As?) a ven ¢ this planet from the sun is 10 acre hae are mesversee 
ky \ ore of P et af the akin. why oe its size and weight 
by ‘s uh js ne" | Barth's twin. It takes 243 days to make one pecs rcmae oily 


be hot and like a blast furn . 

tremely ace. That' z 
8 he  # oe js found here. After the sun and the peta | fs situati 
20,3 ron all planets. All around it there venus) is the brightest 
avd from 


Ww 
Stig, ee Janet is composed of 97% CO. 
R This planet i: sed o! lo 3% nitre 
mon ogherselements etc. The atmospheric pressure ofvenud iso0tmen a ies 
a the atmospheric pressure of the earth. Normally due to the apy sarang fa 
a fy morning at —— sky a the py socieins in evening at oct sky Venus 
«s also calles forning star and Evening star i i 
dont rea also has no satellite. as respectively. Like Mercury, 
Earth : The earth is located between venus and Mars and from the 
distance point of view it is the third planet. The average (mean) distance of 
the earth from the sun is 14 crores 95 lakhs 98 thousands 500 km. which is 
equivalent to 1 Astronomical Unit (1 A.U.). The nearest position of the earth 
from the sun is called perigee and this nearest distance (perihelion) is 14.73 
arth Me, crore km, while the most distant position of the earth from the sun is called 
apogee and this farthest distance (aphelian) is 15.2 crore km. Light takes 
4 Merny only 8 minutes 18 seconds (498 seconds) to come from the sun to the earth. 
According to size the earth is the fifth largest planet and the fourth smallest 
ne Ea planet. The average (mean) diameter of the earth is 12, 740 km. But if the 
equitorial and polar diameters are measured, then these are 12, 756 km and 
rests 12714 km respectively. Normally the shape of the earth is spherical but it 
net ofl is flattened at the poles and exposed outward at the equator. This special 
shape of the earth is called oblate spheroid /ellipsoid/ geoid. The period of 


d 
be revolution of the earth around the sun is 365 days, 5 hours, 48 minutes 45.51 
aval second or 3651 days with the speed of 1, 07, 160 km/hr. The earthis inclined 
a at 664° from its orbit and it revolves in an elliptical orbit around the sun. 


doll Due to this revolution of the earth around the sun seasonal changes occur. 
alt If the earth stops to revolve around the sun, then in one half of the earth 
ew oft there will be a permanent season and in another half there will be another 

the i permanent season. 
ee The earth rotates from west to east about its axis with the speed of 1610 
km/hr. and its one complete rotation is completed in 23 hrs. 56 minute 


1 . 

ist! 4091 seconds. The earth is inclined at 23°26' 59” (about 235°) of the latitude 
‘ ct al 

da, —With its axis. Due to the rotation of the earth about its axis, the Lprananet 

of day and night occur. If the earth stops to rotate about its axis, then ha 


; i lete 
and Of the earth will always be in light, while another half will be in complete 
dark. The mass and densiiy of the earth are 5.97 * 10%kg and 5.52.gm/cm'- 
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i d of Sial (Sil; 
ly the earth is compose tica + Alum: . 
i. ae jum), Nife (Nickel + Iron) etc. Due to monty é 4 
sence of abundant oxygen and water (71% area en, erate ‘cig wf 
Dah is the only planet of the solar system wh, cl 


ere *Sed gf 3 
be fund: The earth is also called blue planet becaig dan ay ee 
amount of water it appears blue from the outer space. thes, ay iG 

Above from the earth's surface there isa complete ‘ me x 
atmosphere. The earth's atmosphere ismainly composeq of a oth g é 
20.99% oxygen0.98% others gases (inert Basesetc). Due ti 8.03, fg %, ie a 
of attraction the atmosphere is bound with the earth, Bit i 0 

Mars : This is the fourth planet from the distance p,.: hn, Al as! 
solar system. The distance of Mars from the sun is 22 crore gt Mie 0, 
it (Mars) is the second smallest planet of the solar system fa i’ on? ful 
this planet is 6800 km and it revolves around the sun ra dang a 
planet is also inclined to its orbit, seasonal changes also og days a wee 

is a winter of six months and a summer of six Months Tet here wit 

takes 24.7 hours to rotate about its axis in one complete he ee ete 

this planet is 0.107 times that of the earth, while its density i aS furop? 

The gravitational pull of this planet is only one third (1/3rd) 585th sito 

The surface of Mars is deserted and its colour due to the a of theea Ee “ist 

oxideis red. That's why itis also called Red planet Ont Sua wa aft 
B 


larger deserts, volcanoes, mountains etc. are for 
the largest height Nix Olympia is located which is three times laperae hours abou 
Mount Everest. The largest volcano of this Planet is Alumps vi 45 times ™ 
here the channel is also to be found, One of the famous channelse andifitis! 
Marineris, whose length is 4000 km, width is 200 km and depths basically f 
Also on the surfaces of this planet there are larger ditches, volcanoes, is composed 
etc, which confirm that a long time ago there was a free flow of. wate, present. TE 
All around Mars there is a thin layer of atmosphere where atmosphec: The at 
Pressure is very small. The atmosphere is composed of 95% carbondiai han the al 
and 4% other gases which include N,, Ar and water vapour etc Ge Stumis 1 
like H, O, and O, (Ozone) are also found in very small amount. Int —"™gsallan 
Voyking space vehicle reached on its surface. It was firstly predicted xt tat these 
observed that there is no Possibility of life on the planet Mars. Others ""eatly 1( 
expeditions for Mars Probe are— Pathfinder, Mars Odissi, Bige!-2 00° In the 
Spirit & Opporutiny (2004). Which can, 


und. Here the Mount pthousa 


y se aM 
a2 Phobos and Deimos are the only two satellites of Mars. The st ome 
eimos is the smallest among all the satellites of the solar system. 5 & eons 
Jupiter: This js the fifth planet from the sun according to distan® p 


planet is at a 


distance of 7: the sun. Jupit!™ Titan 
Jargest planet € of 77 crore 80 lakh km from $ th 


of the solar system. The diameter of this planet is! cf Piste 
and it takes 11.9 years to revolve around the sun. 0" 4 Ot, 
takes 9.8 hours of the rotation about its axis. This is also thehent ne Hy ler 
m. The mass of the planet Jupiter alone is 71” 15° 

Hee pss Planets, Its mass is 318 as the ities of the earth a ie ei 
Des; 1 B/em - The 8ravitational pull of Jupiter is 5 times thao ti al 
po i eens the largest planet its speed is also fast. Due ye nd li” re ats 

“tions have become thin, In fact Jupiter is made of 8 a 
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» confined in a spherical enclosure in which no Solid surface 
ase are ght gases as its constituents and 
atte ™perature of its Surface is 108°C, 
fou BION is 25000°C, Through Pioneer 
detected, Later by another 
S€ Breat red spots were 


Is. Also here Tings of dust 


sphere of thick cove: 

atmosphere of Jupiter is m 

amount NH, and CH 
‘adiation than what it 

ore Jur his radiation is electromagnetic in nature but it 

pe and this r@ 

psun a 

the 


mospheric temperature of Jupiter is 125°C 
ett Tea eatellites in which Ganymedeis the largestandit islargest 
© jupiter has ees the solar system. The other satellites of Jupiter are 
elite ape Calisto, Almthica ete. 

Europa, Aa} 


T of 
ainly 


1, ate also 
absorbs from 


lacks thermal 


i ° eighth planet from the sun according to dist 
saturn : Th bares eda crore 70 lakh. In size i is the second 
and its distance iter in the solar system. The diameter o! a ; 4) a 
largest after Jupi ibravolves {is 05-5 years around the sun, it ro ates 0 
Sithousands See and completes one rotation. The ere Planets 
hours about Sian the earth, while its density is very sma 14 u am cm’) 
times more t Ewa it would start to float. Saturn has ee oot Lae 
and ifit is Kept a 25 and liquids and there is a lack arco mt ew, 
tasically from ere and He, but asmall ane | CH, 
composed De jemperature of Saturn is 139°C. 
present. The 2 


ance 


He and it is colder 
shere of Saturn is made bi palace 
»spheri The almosphere of Jupiter. The average atmospheric temperature of 
id mete ific cl eristic ¢ a 
relate specific characteris ate nee eee 
ee ese ates he expedition of Voyag ‘ : 
Saturn is dit is nearly 10. The expedit Deer See. 
I om sisal groupe st “he strips of thousands of spiral waves 
ea that these rings are 
; : it i nly planet 
ed and isnearly 100 feet. e a yellow star and it is the only pl net 
(a he aky this planet resembie a 9 Saturn has 23 satellites, large 
208 pea e naked eyes. Sa cpr ae 
: Ale y est satellite o: 
On which can be seen mores Oeaned ea the lareesté 
= janets c s 
among all the other p! 
atellite 


tellite Titan 
ate ygenes. The sa 
i it was discovered by Chastiaa e dense atmosphere and 
is Titan and it was d system which has a the satellite 
lite of the solar sys! |, gas. Thus, on 3 
isthe only satellite of bstantial amount of N, 7 t no evidence about its 
: ne asd a i fa tr ace of life was detected bu 
Titan the possibility of a tra Ria, 
: is, Dayona, 
®istence were given. Anus, Misnae Incleds, Tethis, Day 
us, oe 
Other satellites of Saturn are 
'Yperian, Foebe etc. 


al a al in 1781 
liam Herschel 

I Janet was firstly invented by Willi 

Tanus : This planet wa 


system. 
e solar sys 
nd itis called first modern planet of the 


p, i e and it is 
cording to distance 

ac 

Itis the 


is the third 
seventh planet from the sun is is 
‘ated 


Thi 
ic n the sun. 
ata distance of 286 crore 90 lakh km from 
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gest planet of the solar system. Its diameter is 52 # 
bs Se areundthesunand itisindined quons froy km, it ied Oe 
is the only planet which revolves from one pole to ang he Thats, weg J 
in its orbit. Thus Uranus is also called laying Planet, {¢ cov, Tung i wo 
rotation in 10.8 hours about its axis. The Mass of this p) er One tes coe 
the mass of the earth, its density is 1.21 g/cm? and ite aur is Wy ¥ cstigt! 
solid. The temperature of its surface is 197°C, ce al ge ge! ict 

The atmosphere of this planet is also dense in which 1, che? yon” ; 

gasis the main constituent and that's why on looking through ite ( ( Pia it 
it looks green. Despite CH, H, and He are also to be founy td ) de 


constituents of the atmosphere. The average atmospheric en as hee em 6 yo 
is 225°C. Like Saturn this planet also has some indistinct Tinge Urey, p xo oro8! 
are sharply compressed and these are 9 in number, In th BS. These tt 6 ate 


a eae QO? peat) 
Beta, Gamma, Delta, Episilion etc. are significant ang relevant & Aye is 438 ati 
large magnetic field which exists around 40 lakh square miley Ther: nm as 
There are 15 satellites of the planet Uranus in which Arial, | al bod 
Titania, Oberon, Miranda etc. are important. A } Kept 


A i beet ids: 
Neptune : This planet was discovered bya German astrono, Astero! fr 
Galle in 1846 and it is the eighth planet from the sun According tye ines 0 
It is 450 crore 5 lakh km from the sun and it is the fourth largest he | 
the solar system. The mean diameter of Neptune is 49, 000 kan, Pati, verse there 
years to revolve around the sun and it is the planet which 
long an interval around the sun. Neptune rotates about its axi 
and completes one rotation. The mass of this Planet is 17.2 tj 
earth. The mean density of this planet is 1.67 g/cm’, while this planet ig asteoidnamel 
lacks the surface of solid. The temperature of the surface of this plang asteroids are # 
193°C. It is the coldest planet among all (when the planet Pluto had losis Comets :1 
significance as a planet). which implies 
Also, Neptune has two satellites namely— Triton and Nereid, islike the hair 


II. Dwarf planets or Plutones : The astronomers of TAU called ——_anditisthenc 
second category of the celestial bodies as dwarf planets or plutonesctte configuration 
solar system. Plutones means— Pluto and other celestial bodies likeitt (space) outer 
this group along with Pluto, others namely Cheron, Ceres, Xena- 200313 Outer space by 
313 were kept. 

Pluto : The planet Pluto was firstly discovered by Claad Tamboia! i 
whenever it was located in the copper belt. Despite the lack of news? &tbon dioxig 
Scientific need of the definition of the planet although it was ina Comet rer 
the 8roup of planets. But in August 2006 at Prague summit of a Heavy th 
definition was adopted fora planet and Pluto was expelled an Ty its 
from the category of conventional planets. Now Pluto has been '¢? Ps Orbit i 


TeVolvesing iu 
‘Sin tig, agate 
imesthat (fy the parts am 


Q 

category of dwarf planets. nF Big Prim 
Pluto is 589 km distant from the sun and its diameter win ist ting Wa sa 
revolves around the sun in 248 years, it revolves irregulatly ndconf, Moy Alley, 
intersects the orbit of Neptune. This planet rotates in6.4 days ht PPear ; 


one rotation. The m. 


' ass of thee? ait toy Sty 
its density ic oe ‘ass of Plutois 0.002th part of them froze may ce 


and foe 

8/cm*. Pluto is in fact composed of water Tan CT 

oT He methane (CH,) in the spherical form. The temperature : othe The 
© IS 220°C. It is an extremely cold dwarf planet. “Wt 
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Earlier it (Cheron) was accepteq 
chen’. summit held in August 2006 = only satellite of Pluto 
é aie dwarf planets. The diameter of Cheron z ned Placed in the 
eee ; as 1192 
in . Ceres Was invented by an Itali: 
cert gest among all the discovered 


reall i ion adopted b 
« Prague Summit Xena - 2003 UB 313i p TAU 
a 206 at ey 1490 mile flattened and it is ie a dwarf planet. Xenao003 
Small celestial bodies: According to 


pai3 is near! 
aD P : 
bodies under which asteroids, comets, meteors, 


celestial 
pen kept 
b asteroids : These are those celestial bodies which have various sh 

sizes of rocky debris revolving around the sun and main! he apes 
petween the orbits of Jupiter and Mars in the strip of 547 million un oe 
universe there are nearly 40, 000 asteroids. The Cheron (asteroid) revolves 
ground Saturn and Uranus. According to the astronomers the asteroids 
originate from the result of explosion of the planets. Thus, asteroids are 
the parts and pieces of the larger planets which later became apart. An 
asteroid namely Four Vesta can be seen through the naked eyes. Some others 
asteroids are Aten, Pallas, Hygeia etc. 

Comets : The word ‘comet’ originates from Greek letter Aster Komates 
which implies a star of a very long hair. Incomet very long hair isa tail which 
is like the hair flying in the open air. This tail is originated from a nucleus 
anditis the normal feature of a comet. But all the comets do not display this 
configuration. The tail of a comet is distinctly seen near the sun. The region 
space) outer to the planet Pluto is the region of asteroids and after it dense 
outer space begin. 

A comet is basically composed from ice and dust particles and 
collectively the basic constituents of the comet are ice, methane, ammonia, 
arbon dioxide, water etc in the state. In the ice some rocks are also frozen. 
The comet revolves around the sun in the elliptical orbit and it revolves in 
such a way that the expansion of the tail is always confined in the opposite 
direction of the sun. But the head of the comet is towards the sun. Usually 
ts orbit is very long and that's why it appears at a very long interval of 
ame. In primitive days it was assumed that comet never comes again ~ 
‘ "und Halley proved that the comet appears at a very see dori 
hee, Halley's comet is a main comet which had appeared in 

ppear after 75.81 years (nearly 76 years) in 2062. — 

o fi the comet enters inside the solar system the amen y fon iy. 

wudleuend the gases are formed which ultimately parte sa ainection 

of the sun i228 emitting from the sun is confined in PP of the comet 
‘un which is spread up to far away behind the nuc 


: gory of 
Satellites etc. have 
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5. aT converted into the tail of the comet, Tp; 
and rien far extent in the space. Thus whenever sa Fthe« 
5 be visible, it enters into the solar system and only its red Come “he, 
a tail of the comet is oppositely directed to the sun 8 failig ve 
sas — chemical, Cayonosen (CN) is found on it, and a toyed 
-_ primitivedayssince no proper knowledge about the orbits, ay 
was known, it was assumed as bad omen, but later with the 
of astronomy this misconcept and superstition was aban doned elon 

Meteor: During night sometimes an extremely bright subg i 
is seen to appear falling downward very fastly and which is basic 
part of celestial bodies is called meteor. In fact wheney. Se comity ty 
bodies enter earth’s atmosphere by the frictionof air the temperatuy Hes 
bodies are raised too much and ultimately they burn out. Thus, ante 
appears like a breaking star, that's why meteors are also called pete 
stars. Some meteors do not burn properly (completely) in the atk 
of the gravitational force-field and the unburnt Part falls on the cent 
these are called Meteorites. and 

Satellite : Those celestial bodies which revolve aroun, 
called satellites. The satellite also has no light of its ow 
around the sun along with their respective planets. Like 
also revolve in elliptical orbits but these satellites are s 
comparison to the planets. 


id the planets ate 
N and it Tevolves 
Planets, Satellites 
mall in their sizes 


In our solar system there are nearly 60 satellites in which Gaynmedejs 
the largest and Deimos is the smallest. 
Satellites of various planets 
Planet _No. of satellites Name of the main satellites y 
Earth = 1 Moon 1 of 
gh? ° 9 
Mars 2 Phobos, Deimos pe 
Jupiter 17 Europa, Aayo, Calisto, Gaynmede, Almthicaetc 
Sefurn 23 Titan, Atlus, Mimas, Tethis, Dayona, Rie 
Hyperian, Foebe etc. 
Uranus 15 


Arial, Miranda, Ambrial, Titania, Oberonett. 
Neptune 2 Triton and Nercid 


Satellite of the earth — Moon : The moon is the only natural a 
of the earth and it is the only satellite of the all planets of the solar ae 
which is substantially larger than other satellites. Normally all the oi h 
ee 1/8th part of the size of their respective planets, while moon hi 
eee that of theearth, The gravitational force-field of the MO sta 
the = - The moon is the nearest celestial body of the earthand orig a 
the m e earth is 382 thousands km. Also the nearest distance (P distan® 
(apo on from the earth is 364 thousands km, while the farthes arourd 
t peat of the moon is 406 thousands km. The moon revolves * i 
the same He 27.3 days (27 days, 7 hours, 43 minutes, 11.47 eal ee 
shal ra rotates about its axis and completes one oe re 
appears t pened °f revolution and rotation only single surface OV" ig. 

© De visible and this surface is only confined towards 
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has moon WI 
oon are 
The temperature of the moon's surface is 100-13 


the 
the m' 


side 
pack) and called sea of tranquility 
; ares 5 0.012 times as that of the and ge 


in ‘on has originated from the 
m 

ken part 
sof 
region) 


the 


ae ditches etc. are found. The 


my cted to have formed through the 1. 
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of the moon always remains ; 
iNS in da, 

ir] 
earth and j showers 


Ss len: » 
a ae that's wi, 'S3.4 m/c}. 


earth and th, y it ; 
of the rocks of the earth. The colour oe moon eee Predict x 
e Soils d e 


i . There i 
moon 1S brown © 1S NO Water Made 
of the moon is called ocean of Stonns sr Moon, The from the 
eand uniform. The great mountain larger = Surface of 
i an 


Most elevated 


and the earth are made from 


ide. The Spot: 


ava of thy 
transformed into great plain. Through the ane? and which 


hich we look has bright and shar stri f 
the regions of mountains and sui The brightest Part of 


10°C it 

night. Due toa substantial gap between d. ay i sc rr al hs 
atmosphere on the moon doesn 't exist. Another reason for the explanation 
i the absence of atmosphere is that the value of the escape velocity of 

3se0uS molecules of the atmospheric gases is very low (2.4 km/ second) 
than the rms (root mean square) velocity of the gaseous molecules. Due to 
the absence of atmosphere on the moon no sound can be heard and also the 
<ky from the moon's surface appears black. The light from the moon to the 
eath’s surface only reaches in 1.3 second. 


Obje: 


1. Who speculated that our universe is expanding ? 


in the 


ive Question 


(a) Newton (b) Edwin Hubble 
(c) Galilio (d) Copernicus 
r2. Who had propounded the planetary laws? ; 
(a) Newton (b) Kepler (c) Galilio (d) Coupernicus 
3. Who had proved first that our earth and another planets are 
revolving : 
(a) Aristotle (b) Galillio 


(d) Edwin Hubble 


(c) Copernicus 
: cur most abundantly in our 


*4. Which one of the following elements 0 
universe ? 
(a) hydrogen (b)_ nitrogen 
The stellar ource of energy is : a 
(a) Saletan * ib) Nuclesy — 
(c) electromagnetic induction (d) electromotive r 

' Thedevice used to measure the diameters of stars and our 8 
Way) is called : 
4) photometer 
(©) viscometer 


(c) helium (d) oxygen 


alaxy (milky 


(b) barometer 


(d) interferometer 


ae 
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is the difference between asteroids and comets ? 
7. beside are small rocky planetoids, while comet, i 
frozen gases held together by rocky and metallic Mater} fore 
2. Asteroids are found mostly between the orbits Tupite ci 
while comets are found mostly between Venus an, Rn Mo an Ma 
3. Comets show a perceptible glowing tail, while asteroign ry, 
Which of the statements given above is/are correct ? S do Not 


(a) 1 and 2 only (b) 1 and 3 only 
(d) 1,2and3 [csarty 


(c) 3 only . 
oo The planet which has the largest number of satellites is : “2 is og 
‘ , fo 
(a) Saturn (b) Jupiter. = (c) Mars (@) Nepty 2 pid 
9. Which one of the following planet is also called morning stay 2° fa 
star ? stor “ening 0 ne “7 
(a) Mercury —(b) Venus (c) Mars (4) Satur pes 
10. ihe planet which completes one revolution in 88 days around the sun 1 wate 
(a) Mercury (b) Venus (c) Mars (a) Saturn @ pote 
11. The planet whose density is less than water and on keeping at th 
surface it starts to float : oWater who ga 
(a) Mercury —_(b)_ Venus (c) Saturn (d) Mars # i) cove 
12. The jet aircrafts fly very easily and smoothly in the lower stratosph ‘ uth 
What could be the appropriate explanation ? pee tist 
1. There are no clouds or water vapour in the lower stratos her Set 
2. There is no vertical winds in the lower stratosphere sai a 146. 
neue statements given aaa es pescorrecy in this context? 
only ’ 
(c) Both 1 and2 (d) Neither 1 nor 2 a Hen 
| ICSAT-IAS (Prem) |) N* 
| 13. The nearest star to the sun is: tai | 31. Thepla 
} (a) beta centuary (b) alpha centuary (@) Jug 
(c) gamma centuary (d) proxima centuary 32 Ifthe r 
| 14. The planet Neptune was discovered by : ) earthy 
(a) Galley (b) Galellio (c) Kepler (d) Newton | () 61 
15. The nearest planet from the sun is : ie & The pl 
(a) Mercury (b) Venus (c) Earth (d) Mars } Plane} 
16. igo planet of the solar system is : held i 
| a) Saturn (b) Jupiter (c) Ne ‘ 
; ) Jur ptune 44) Uranus a) P 
17. pee the ee is not a planet of solar system ? | u Thep 
ury (b) Florida (c) Venus (d) seen i} | ' (a) } 
; [MPPCS (Pre) 2 8. The 
+18. Which one of the following star is the nearest to the earth? (a) , 
(a) Pole Star — (b) Comet (c) Sun (d) Asteroid % ty 
$19. he small groups of Planetory pieces which are confined and revolvi"é 
etween Mars and Jupiter are called : 3 the 
(a) Meteors : “The 
a (b) Comet ( 
(c) Celestial bodies (d) Asteroids 8 a) 
20. on completes one revolution around the sun in: (a) 
years (b) 46 years (c) 60 years (d) 76 years (by 
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Astronomy = 
auich year man firstly landed on the moon ? 
# o “963 ashe (c) 1969 (d) 1972 
from the space the sky appears to an astronaut : 
=~ (a) BI (b) Red (c) White (d) Black 
ee which of the following 1s also known as red planet ? 
7 ig) Mercury (b) Venus (c) Mars (d) Saturn 


th revolves around the sun in : 


4. The ear 
Carn 360 days (b) 365 days (c) 365.25days (d) 24hrs 
Paris based minor planet centre of International Astronomical Union 


~ GAU) has given a new name to the planet Pluto which is : 


a) 134340 (b) 238380 (c) Iris (d) Nixe 
3p. The new name of the celestial body Xena-2003 UB 313 given by IAU is: 
(a) Sires (b) Iris (c) Grabrili (d) Daysomia 
77. Planet Saturn is : 
(a) Cooler than Pluto (b) Cooler than Neptune 
(c) Hotter than Neptune (d) Hotter than Jupiter 


[MPPCS (Pre) 2011] 


e the first information regarding the Black Hole : 
(a) Copernicus (b) Herman Bondy 

(c) Rutherford (d) S. Chandrashekhar 
What is the distance of the earth from the Sun ? 


(a) 107.7 million km (b) 142.7 million km 
(d) 149.6 million km 


(c) 146.6 million km 
[MPPCS (Pre) 2011 1 
or Green planet : 


23. Who gav' 


30. Which one of the following is also called Blue planet 


(a) Mars (b) Earth (c) Venus (d) Saturn 
31. The planet where there exists a situation like pressure cooker is : 
(a) Jupiter (b) Mars (c) Venus (d) Mercury 
32. If the radius of the earth is reduced by half, then the day-night on the 
earth would be of : 
(a) 6hrs (b) 12 hrs (c) 18 hrs (d) 36 hrs 


Pluto has been abondoned from the group of conventional 


3 The planet 
Pp of dwarf planets by a summit (conference) 


planets and kept in the grou 


held in— 
(a) Prague (b) Paris (c) London (d) Geneva 


34. The planet nearest to the earth is = 
(a) Mercury (b) Venus (c) Mars 


35. The earth has the size among all the planets : 


(d) Jupiter 


(d) seventh 


(a) fifth (b) third (c) fourth 
36. The largest satellite of the planet Jupiter is = 
(c) Calisto (d) None of these 


(a) Gantmede (b) Uropa 
37. The largest satellite of the planet Saturn is : 
(a) Atlas (b) Titan (c) Tethis (a) None of these 
38. The stratosphere 5 said to be ideal for flying jet aircraft because : 
(a) this layer is ch in ozone which reduces fuel consumption 
(b) the temperature is constant and ideal for aircraft engine efficiency 
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39. 


41. 


43. 


45. 


47. 


48. 


49. 


50. 


9. (b) 10. (a) 


» On which one of the follow: 
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x i iri f anti ai 
his layer is out of the firing range o} aircraft 
‘ ace shai of the clouds and other weather p} Suna 


henomeng 

i t Uranus ? OPse (Pre 
Who had invented the plane! - ) &, 
(a) William Herschel (b) William John 
(c) Max Dewar (d) None of these 
The planet whose relevancy as a planet has been ended ay 
Summit of LAU is : Prag 
(a) Uranus —(b) Pluto (c) Mars (4) Core, 
The back part of the moon is always calm and dark which ig i 
(a) sea of tranquility (b) ocean of storms alleg 
(c) both of these (d) none of these 

. Which one of the following is the most elevated Place on the 
surface ? Moon’ 
(a) Libnitz mountain (b) Dream mountain 
(c) Black mountain (d) None of these 
The area of the moon's surface where there is no evidence of the ofw, 
is called : ater 
(a) ocean of storms (b) areas of storms 
(c) any of these (d) None of these 
- The sky appears black from the moon because of : 

(a) lack of atmosphere (b) lack of cloud 
(c) lack of oxygen and co, (d) none of these 


The value of escape velocity on the moon's surface is : 
(a) 34km/sec (b) 2.4 km/sec (c) 11.2km/sec (d) 56 km/sec 


ing planet, the maximum value of escape 
velocity is to be found 


(a) Venus (b) Jupiter (c) Mars (d) Mercury 


Which one of the following has minimum value of escape velocity on 
its surface ? 


(a) Moon (b) Earth (c) Mars 


(d) Mercury 
What portion of the moon is visible from the earth’s surface ? 
(a) 47%, (b) 34% (c) 21% (d) 41% 
At present how many planets are in existence ? 
(a) 9 (b) 8 


(c) 7 (d) None of these 
An astronaut who landed or stepped down first on the surface of moon is: 
(a) Neil Armstrong (b) Uri Gagarin 


(c) Denial Pearl (d) None of these 
Answers 


-) 2) 3 4 a) 5.(a) 6) 70 &® 


. (a 

-() 12. (c) 13. (a) 14. (a) 15.(a) 16 i 

37 tb) 18. (©) 19. (a) 20. 21. d) 23.(c) #4 © 
25. (@) 26. (b) 27, a (d) (c) 22. (d) 


33. (a) 34, (b) 35, (a) 


) 

(B29. (€) 30.) 31.0 Fh 

36. (a) 37. (b) 38 (d) 39. o 

- (a) 42. (a) 43, 47. (a) # 
“(b) 50. (a) (a) 44. (a) 45. (b) 46. (b) 
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03. Computer 


‘computer’ O' ated from the English w i 
sliest© do calculation. Earlier computer was eee a 
imple” ons and simplifications, but later its working area wis extend :. 
crs WE can say that computer is the system of electronic device hough 
hi various types of information are processed on the basis of a definite 
set of instructions called program and mathematical (numerical) and non- 
*athematical poth types of information are processed. 

Development of Computer : The first mechanical computer was 
jeveloped And fabricated by Blaise Pascal in 1642 and it was called 
pascalene- But in 1833, Charles Babbage first time conceived and devised an 
tic calculator or computer. But even after 40 years hard core working, 
fabricate it ultimately. Although Charles Babbage is called 
ter, the program of computer was first made 
y Augsta. But in 1880 Herman Holereeth succeeded 

yf modern computer of Babbage model. Herman 
chine based on punch cards which operates 
f punch card by Herman Toloreeth and a 
ial contribution in the development of 
frequently used in all the computers 


The word 


automatically. The discovery ° 
slight modification provide 
computer. This modified punch card is 


today. 
1n 1937, the first mechanical compute 
Akeen. The computer science develope 
World War (1939-1945) and after it all the maint 
modern computers were developed. In the field of numerica 
first revolution occurred in 1946, when J- Pp. Acert and John Mosh« 
the first electronic computer ENIAC1 (Electronic Numerica' 
Calculator) in the world. In this computer electronic valves like 
triode valves were used as switches. The most outstanding contribution in 
the development of modern computer goe> to John Wan Newmaan who 
1951. He discovered 


brought the second revolution inthe area of computer in sc 
FDVAC (Electronic Discrete Variable Automatic Computer) and utilised the 
stored program and the binary number system In the computer. 


Computer Generations = Till now five 
computers have been developed and the classification of the generations is 


basically due to the variant switching components. 
Main electronic components Main computers 


Geneyation Period 
Ln. 1940-52 spectronic tube (vacuum tab) EDSAC. EDVAC, 
. UNIVAC- 


1. Gen. 1952-64 Transistor 
1BM-1620, 


x mark-I was fabricated by F foward 
d extensively during, the Secon’ 
heoriesand principles of the 
ical calculations the 
eli invented 


various generations of the 
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Generation Period Main electronic components Main 
III. Gen 1964-71 Integrated circuit (JC) BM. st, 
NCR 395 Mg, 
ee 1700, i$ Ny 
IV. Gen. 1971 _ to Largely Integrated circuit (LIQ) APPLR 299, © 
update q Dey 
V. Gen. Research Optical fiber 
is going on 


Types of computer : Computers are basically Categoriseg On the 
of its sizes and working systems : 

(A) Categorisation based on sizes : On the basis of size com, 
of four types : Putes a, 

(i) Micro Computer : These are computers which are used by ag, 
person, that's why these are also called Personal Computers (Pca tek 
computers can be kept on a small table and these are Used in an 
workshops and at various private organisations. ces, 

(ii) Mini Computer : These are the computers whose size and Wotkin 
power both are small and even twenty-twenty terminals Operate atatine 
The working power of such computers are 5 to 50 times greater than icy 
computers. 

(iii) Main Frame Computer: These are the computers which are largerin 
size and fabricated in the steel frames. These computers have more Memory 


(iv) Super Computer : This is the most powerful computer which can 
resolute very quickly to all those extremely complex processes and it hasa 
very large storage capacity. Thus it is the most costly and the fastest working 
computer. 


Developed super computers of the world Super computers in India. 


Name Fabrication Institutions Name __ Fabrication Institutions 
Deep Blue IBM Co. U.S.A. Cosmos Cambridge University, UK 
Blue Gene IBM Co. U.S.A. Cray Kis Cray K Research co; USA 
Flo solver NAL, Banglore Mach __ IIT, Mumbai 

Multi Micro IIs, Bangalore Pace DRDO 

Pram-10000 C-DAC, Pune Anupam BARC, Mumbai 
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So, 
0 a.) Computer 
19x mt short span of time and all th 243 
Sy My nf see at a time. © concerned information and 
pee Pp super computers ~ today frequently Used at meee 
FE er forecasting and in predictio, at various + 7 
M weath uterised nuclear test etc. 7 Of space Tesearch, aa like in 
in comp! ite projection, 
Quantum Computers : Despite the above L 
computer is in the advance and final stage thro: seh puters a New breed of 
1 the ‘ second extremely complex Problems woul, d ben ih in the fraction of 
by, have claimed that the quantum computer can be aM ed out. The Scientists 
modified that this computer can be made more aeved and micro 
Puig, brain. efficient than human 
% h th 
Throug! e quantum computer ve; 
‘ag, Jast theorem can be solved very quick: Wich Problems like Fermat's 
3 Si, 7 ; : Y which takes nearly 300 
) st conventional methods. The Reimann's hypothesis of ¥ 300 years by the 
\ oe has been remained a unsolved problem can also be oa ees 
a) important applications of the quantum mechanics fees bee es ae 
‘i quantum computers. In quantum computers Q-Bit is used patieigy in the 
atin Binary Bits which is a complete composition of zero and one. — 
; — Types of computers (on the basis of size) ; 
lem 
Name Size Storage CPU speed Examples/Utilities sector 
"pei capacity power 
Tin : 
emon Micro TV set i cel 1-10MIPS Personal Computer 
ong Computer (PCs), ; Home computer, 
eral Educational computer, 
Electronic diary or Briefcase 
_ computer. 
hen Mini Small 256 _KB- 10-30 MIPS Insurance company, Bank, 
hasa Computer table 80MB Industry, Traffic etc. 
king Mainframe Big steel 10 MB- 30-100 MIPS Aircraft services, Railway 
computer frame 128 MB station. 
Super Very larger 52 MB- 50MFLOPS COSMOS, DEEP BLUE, 
; Computer size 512 MB BLUE GENE, FLOSOLVER, 
IK PRAM, ANUPAM 
‘ where; KB — Kilo Byte. 
MB — Mega Byte. 
MIPS — Mega Instruction Per Second. 
MFLOPS — Mega Floating Operation Per Second. 
P (B) Categorization based on working system : 
H 
According to it te re of five types : 
k ig, to it computers a f 
) Die: I] the ao) 
8 ing ) Digital Computers : These computers pease comnputers 
1 ormations into a binary system and then opera “and can work in a 
d = all the calculations digitally by algebraic Se ass computers are 
d re powerful manner. The specific characteristic ©! 


eX, 
‘ cellent and accurate numerical calculations. 
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(ii) Analogue 
resembled by any Pp 
form of electric symb 


i compu 
ation, analogue 
— of resemblance these computers work. 


é :In hybrid computers both ty 
sa: id Computers : In hy Pes of, 
(iii) Hybri gue are utilised and these computers are used rPlle, 


igi d analo; u ; 5 Oday." 

digialiane operating devices (equipments). An equipment Robot ing 
which a versatile (multi-purpose) working activities are Compe 
ba sically the composition of the hybrid computers. ed 

(iv) Optical Computers : These computers are fabricated inthe. 
of computers of fifth generation. In such computers one compo * 
attached with another component through the optical fibres ang calcul is 
in such computers are done by an extensive optical system, Ons 

(v) Atomic Computer : The research and development Activities in 
regard is going on at Counnergy University in which any particu| ar Pri 
of the atoms can be adjusted and transformed into an Integrateq Cin 
(IQ). Thus such computers acquire an extremely high memory Storage 
capacity and power and have 10, 000 times more Power than the Presen 
computers. 

Functions of the Computer : There are four technical Parameters oy 
which any computer works successfully : 

(i) Collection and composition (input) of data ; 

(ii) Storage of data (iii) Processing of data 

(iv) Retrieval or output of the Processed informations and data 

These informations or data are in the form of written, printed, listened, 

P 

visible, graphics or in the form of mechanical indications, 

Units of computer : There are four main components (units) ofa 
computer : 

(i) Input Unit (ii) Central Processing Unit (CPU) 

(iii) External Memory Unit (iv) Output Unit 


- logue co: P 

‘omputers : In an analog mMputer 
Cc heel process through the electronie ot 

ols. Like digital computers which do simp rut in * 


ters similarly measure the compute, Re 
Nd o, 
Nth 


Components of computer 


a Input Unit Central External Output ee 
yboard, Mouse, Scanner, Processing Memory (Screen, in 
Punch card, Disc etc.) Unit (CPU) Unit Disc et“ 

| 
«al Unit 
Central Memory Unit Contrdt Unit Aria’ ncuealto gical U 
iia (CU) (ALU) 
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‘i , pasts of Computer : Basically there are two Parts in any com | 
ye nese ae - 
‘(ay Basic sae Unit or Main Comput All th | 
ute! er: iviti \ 
mmo (PCs) are directly conecliod by the Citta Pee | 


i regulated by the system of units. ing Unit 

he Cond with a cable tremastvetach pai tery Nera r ofthis unit | 

oe are composed. The Hard Disc and Floppy Disk are also prea ine { | | 
this unit. These are in the form of Desktop type and Tosswer type: . | | 
Hy, Monitor : The monitor of the computer is like a television in which th vt} 
y, picture appears in the form of dotted points on the screen and these \\ 
ae, called pixels. | 


Hard Disc and Floppy Disc : To store informations or data, a disc is 


Nhe utilized in the computer and it is of two types—Hard Disc and Floppy Disc. {| | 
Ty The Hard Disc is the permanent disc in the computers while the Floppy Disc ‘| 
Uy is the disc utilised when data or informations are to be transferred from tl 
Nap one computer to another. The Hard Disc is larger in size than the Floppy \ 
Bey Disc and operates more efficiently. In the front part of the computer there 


= | 
is a frame like structure in which Floppy Disc is suitably adjusted which is i 
30 called Floppy Disc Drive. | 
(B) Optional Parts : 
Mouse : The mouse of the computer is like the remote control of TV 


through which the computer is directly regulated (controlled) without 
utilising the key-board. 


ad Printer : The printer is a device through which prints of any document H 
is prepared or processed and all the printed informations of the computer if 
are obtained. There are various types of printers like Dot Matrix Printer, Line 1H] 
Printer, Colour Printer, Inkjet Printer, Laser Printer etc. The Laser Printer | 
is the most effective and a fine printing technique among all the computer iy 
printers but it is costlier than others. The laser printer is like a photocopier i| 
(Xerox) machine but the difference is only that the laser printer uses laser 


t beam on behalf of photograph in making the sketch of the Graphics. Also | 
® through the laser printer very smooth and fine prints (printout) of the | 
ow computer are obtained. Through laser printer, 13,000 lines can be printed H | 
in out in every minute. if 
¥ Scanner : The scanner of the computer is a device through which the | 


computer is made available. This acts like a photocopier machine but 
a photocopy in the computer is made on behalf of Xerox on the direct 
Paper. 

Computer Systems : Computer operates in two systems— Hardware 
and Software. 

Hardware : In any computer all the components and mechanical it 
equipments are called Hardware. Thus, Central Processing Unit (CPU). 
Internal Memory, External Memory, Input Unit, Output Unit etc are the 
t components of Hardware. 


image of the photograph is stored up or processed informations in the | 
{ 
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re are two parts of tl a 
of the eystem, like Modem, Printer, 
collectively called peripheral devices. 
Software : The programs and instructions supplied tg 
called software. he g 
There are various types of software : De, 

i i : The operating syst. 
erating system: — system of 

(i) Op ve program fabricated and designed for tars compy 


ter and for the consistent regulation of the comport Won! 
Ment 


are 


comprehensi 
of the compu 
system. : 
(ii) Language pro 
and specific program 
processor. 
(iii) Application program : The programs selected by th, 
and usefully selected from the coh 


user and which are conveniently 
program of the computer and which are enlisted at the Men 
U are 


Application program. 

(iv) Subroutine program : The programs which are Tepeate, 

again and which are small in size are called subroutine program ay 
(v) Utility program: The programs composed with the pene 

of the software computer and which appear again and again I SV ston, 

iN Vatiog, 


programs are called utility programs. 
Languages of computer : There are various languages of the 
Computer 


but broadly they can be classified into three : 

(i) Machine code language : In this language every instructi 
parts— Operation code and Location code; both are epee 
1. In the earlier days of computer 0 and 1 were used by the progr; Dard 
instruct the computer. But this language was time consuming dee . 

ich 


Assembly and others high level languages were started to use. 

(ii) Assembly language : In this language a code which anh 
remembered easily was used and it is called memoric code like ADD f« 
Addition, SUB for Subtraction, JMP for Jump etc, but this language wasuse 
for a definite type of computer. Thus, like machine code language, assemb! 
languages were also called low level languages. : 

7 ee, “5 level languages : The total contribution in the developme: 
e ie ee goes to IBM company and the first high ke 
Be paiae RAN was developed by this company. Later hundreé 
ba —— developed. These high level languages are \* 

r toother ordinary languages which are spoken and written by hum 


cessor : The user of the computer util} 
to run the computer which is ona pany, 

led Lan, Sig 

" 


beings. 
Some high level languages : 

Translation Thon : It_is an abbreviation of the English letter ea 
bee de his is the first high level language developed en e 
was developed te computer personnel in the IBM company: Thiele 
ocean, or solving the mathematical formulae very quiet 
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(i) COBOL : It is an abbrevi aa 
‘viation of Com 
m. 


uages and this lan; , 
Laem ccesing of this language eloped for the zaman Oriented 
. a grow ercial purposes 
is called igi and all the para; erage oF sentences is aclcoed nk: 
while all the sections composed are called a diven ed are called a ace 
(iii) BASIC : It is an abbreviati Magee } 
ti ation of Begi 
arti Cv, Eval the high evel input Sao 
orin othe plete program of the are used comph 
e ins i re ‘i . Pletel: 
were inserted in the computer but in Basic Re ate high level Bopuages 
instruction is only inserted in the computer. inite part of the prescribed 


(iv) ALGOL : It is an abbreviati ‘ 
basically fabricated and designed ie Pactahaleis Language. This was 
(v) PASCAL : It is an amplified and iapaite algebraic calculations. 
every variable has been defined and it is Gene form of ALGOL. In it 
Its name was given by Blaise Pascal. nt from ALGOL & BASIC. 
(vi) COMAL : It is an abbreviation of C 
‘i Cc ‘i j 
and this computer language is used nar epee ven nan ae 
se . con evel 
(vii) LOGO : This language is used for children and ki ee eat 
Graphic line diagrams. ids for drawing 
(viii) PROLOG : It is an abbreviation of P i ic. Thi 
language was developed in 1973 in Fiance oes eum — 
— aliases a guag Sec 
for Artificial Intelligence which is capable and _equivalent to the logical 
program os 
(i) FORTH : This language was invented by Charles Mure which is 
frequently used in the all types of works in the computer. : 
In all the high level languages one resemblence is seen and observed 
that in almost all English capital letters A, B, C, D, E, vse ete and Indo- 
Arbian digits, 0, 1, 2, 3, ---- are used. 
Some others high level languages are PILOT, C, C”, Lisp, Unix, Linus, 
Ada, PI-1, SNOBOL etc. 
Main Languages of various generations : 
Languages 
FORTRON - I 
FORTRON - II, ALGOL-60, COBOL, LISP. 
ALGOL-W, ALGOL-68, PASCAL, 
SIMULA. 57, APL, SNOBOL, 4 BASIC, C. 
CLVE, ALFARD, UCLID, REFORMED 
PASCAL, MODULA, EDA, ORACLE. 


Artificial Intelligence Languages. 


Generation 
I. Gen. (1940-52) 
Il. Gen. (1952-64) 
I. Gen. (1964-77) PL/I, 


IV. Gen. (1971 to update) 


V. Gen. (Future onward) 


: The computer virus is 
he inclusive in| 


an electronic code which is 
formations oF programs 
cted into the computer 
racy through which 
‘ d programs 


Computer virus 
used in abolishing (eradicating) th in 
of the computer. The computer virus can be injectec 
through any telephone line and it is in fact a coinspi 
wrong, informations transmit and all the collected and store 


_ 
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248 computer attached with this network 

of the another i ed. Such computer viruses can also = be 
vanished or hear viruses can be found anywhere in ary *SPreaq bel 
excliane on where they have been residing for many ye Puteri, 
ietecktsunwanted spread eleetronic security zone and. ™O ne 
ee sai computer viruses are Micheleanjalo, Dor 
“Flip, Macmug, Scores, Casecade, Jeruslem, Date pi " 
kilo, filip, net virus, Pachcom, Pach EXE, COM-EXE, Marine” Coe 
Lae heen Mungu and Desi etc. ; ana, ¢, 4 

Micheleanjalo virus was first seen in 1993. The first computer 
India is C-brain which appeared for the first time in Chennaj ns ‘s 
eminent company of Banglore has made eekec arrangement toma. 
computer and its networking safe from the computer viruses, ake. 

Computer Networking : The use of computer networking " 
due to its many uses and benefits it has become Customary in the cM 
world. Basically by the composition of computer and telecommuni 
technique, the networking process has originated. Computer network, 
a mutual technique to compose various computers and the Powers ori 
computers are collectively utilised. 

There are two types of networkings which usually occur— Local 
Networking (LAN) and Wide Area Networking (WAN). By LAN le 
computers of the same building are connected like the computers of i, 
university premises, computers of the offices etc. But by WAN all 
computers of alarge area are connected like the com; puters of all the offices, of 
acity or town etc. In India a very large computer network namely INDON¢T 
has been installed through which all the main towns and cities have tobe 


1s 


interlinked. 
Important facts related to computers : 
> Charles Babbage is called the father of computers. 
> John Wan Newman has made the most outstanding contribution inte 
development of computer. 
» The modern computer was first invented in 1946. 
> The great revolution in computer came in 1960. 
> In the whole world the total number of computers are the large 
USA and then Japan, Germany, UK and France have their respe'* 
a India stands at the nineteenth place in this chronolos* 
Order. 
> eves literacy means— what computer can do and what it 
not ? 
» dav. 
= ou year 2nd December is celebrated as the computer tera 
in November 1984 the Government of India announ 
f/arputer Policy, iddha 
e first computer fabricated and designed in India was Si vale" 


and it has : aoe 
of India. been fabricated (manufactured) by Electronic 
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The first computerised post office was in: 
The first Pollution free cor computerised wae at New Delhi. 
Mumbai. rol UMP was inst ; 
The first computer university of Inj “S88 installed in 
University which is a private ieigtibaties was Raj 
The first computerised reservation 5 is 
started at New Delhi. stem of India in the Tailways 
Silicon Valley of India is located if Ban, oo 
: fs glore. 

> The first Indian newspaper available on the I 

the first Indian magazine available on thet internet is the Hindu, while 
> Among all the political parties in India BiRis tess India Today. 

its own website on the Internet. is the first party which has 
> There are three broad categorizati 
and hybrid. Bonzation of computer— digital, anologue 
The computer which does ari i . 
called digital computer. es arithmetical (mathematical) calculations is 
> igital brs 

ike 8g and the anologue computers jointly form the hybrid 
The mini computer is the computer of middle size. 
The super computers are those which work ten times faster than an 
ordinary computer. 
In a super computer nearly 40,000 micro computers are assumed to be 
internally composed and in it calculations are done in megaflop. 
The first computer of the world was CRAYK-IS which was fabricated 
and designed by an American company Cray K Research in 1979. 
The Deep Blue is a computer which can work alone equivalent to 32 
computers and through the Deep Blue in 1 second 20 crore multi option 
in the chess can counter the game plan of the opponent. Deep Blue was 
the computer through which chess world champion Garry Kasprov was 


defeated by Vishwanathan Anand. 
> The first electronic digital computer of the world is ENIAC. 
> The first largest computer network of the world is INTERNET. 
> There are five generations of the computer which have till now been 


jiv Gandhi Computer 


Y 


Y 


developed. ; A 
> In first Gen. computer vacuum tube diodes and triodes ver uses a 
> Almost all modern computers use semiconductors in which memory 


are stored up. ecard 
There are eight composer in the computer board. onereeye (KB). 


1 Kilo Byte (KB) = 1024 Byte, 1 Mega Byte (MB) = 
1 Giga Byte (GB) = 1024 Mega Byte (MB). oe 
For the search of instructions and processed program® 
language SNOBOL is utilised. : 

is 3: 
Most frequently used operating system is saldacavibt th which all the 
USENET is a technique to compose a system 8 
universities are accessed to each other. 


a specific 


yy vy 


i aed 


ee 
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When a subscriber of Internet network is attacheg el 
another network then it is called Gateway. i ally. 
> The latest microprocessor of the Intel is Pentium Vv. Wig, 
> Trade Nelson was the first person who had written book 
Computers (PCs). ONPe 
> The author of the computer book Soul of new Machine Tass; 
Pulitzer Prize. Kec 
> The first computer magazine was Computer and Auto, fo = 
> According to scientists, the Indian language Sanskrit ig m. 
convenient and suitable for the computer. the My 
The instructions or programs enlisted in the computer 4 
Menu. ag leg 
> The storage of the records is called File. 
> The working system of the digital computer is totally based y, 
numerical calculations. PON the 
The first practical digital computer is UNIVAC. 
The FORTRON has been developed as the first computer | 
through which programs were prepared. ANBuape 
COBOL which is a high level language is like the English langua, 
In COBOL the most suitable documentation is Possible. ee 
The assembly language of TRANSLATOR which is Converted into t 
machine code is called Assembler. y 
The translated program which is simply the transformation of a high 
level languages into a lower level language is called compiler, 
The language BASIC is the mastermind of all the languages lite 
FORTRON, ALGOL, PASCAL etc. which can be directly leamed from 
BASIC. 
The microprocessor is the computer of the fourth generation. 
PROLOG is a language of the fifth generation Gen. Computer. 
The Integrated Circuit (IQ) chip on which there is a layer (coating) of 
silicon was developed by J. S. Kilvi. 
The impurity in the computer is called Bug. 
In 1988 C-DAC (Centre for Development & Advanced Computing) 
Pune was established. The scientists of C-DAC fabricated a computer 
called Pram-10, 000 which can calculate a billionth of billion ina fraction 
of asecond. The outstanding contribution in the development of Pram- 
10000 goes to Dr. Vijay P. Bhaskar. 
The first super computer FLOSOLVER was developed first in Indiaen! 
fabricated by the National Aeronautics Laboratories (NAL) Banglor 
ee The nuclear tests on the computer are called subcritical test- 
> 


Laser printer is the most effective and powerful printer among is 
IBM (International Busi 


YY 


YVY 


vVY 


et 
ness Machine) is an American comp 
company. rm 
fg «hig also ca 
> The computer virus is a manmade digital parasite which is as? 
File infectioner. 


>  Y-2K problem or 
date and year in 
crisis is also calle 


ited 0) te 
year 2000 crisis was a computer problem relate ik 


which all the rightmost digits became ze!o- 
d a millenuim bug. 
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The informations or messages thro 


r be facilitated on their own 


ugh 
easily ame netwo 


Tk ne, 
a ‘ar or f; 
ork by the Modem is a 


any other network by the modem, then it is cal], WN network to 

In any computer or in its Hard Disc or in a led Upload. 

discrepancy appears then it is called a Crain ce Programs if any 

The development of the computer began in ieee ee 

> Ise (Indian Institute of Science), Ba: plore das erties 

languages computer whose touchscreen has is eveloped a multi 
and through this computer, village to villa: en 
brought a comprehensive revolution. 

> India's first computerium has been established at Bang] 

> India's first fully computerised villagei i Brore: 
oaeewnis. 4 SeisBellanadin Thiruvanantpuram 

> Personal Computer (PC), Home computer, electronic dia: (Brief. 
computer) etc are examples of micro computers. ae 

> Some customery operating system of micro c 
CP/M, MacOS (Apple), DOS, Pro DOS, MS/DOS/ eo Ron Men 
UNIX, WINDOWS, LINUX etc. ij : 

> The speed of CPU is called clock speed. 

> The instructions given by the computer user or computer operator is 
called command. 

> The computer networks attached electronically by various networks of 
the computer of various places of the world through telephone lines or 
satellites is called INTERNET. 

> Inthe Internet full informations are stored up in the computers and in 
the technical language it is called web server. 

> The inclusive informations of every computer is called Home page. 


named simputer 
ge Computer compaign has 


Computer Terminology : 

Application program : A program which is performed for a definite 
work is called application program. Like work processing or database 
management or software of Accounting work etc. Here for the word 
processing MS word, for database visual FOXPRO, for designing Adobe 
photoshop and for accounting Tally are application programs and these are 
called softwares. = 

Bit : The bit is a unit of measurement of the electronic ee . 
either 0 or 1 but bath never. One bit depends on the number ee pout 
indicates how data can be stored up within it. On composing ibis, 
is formed. 3 computer 

Boot : The starting work done by the operating oa ol a 
‘o bring the computer in full working condition is called boot- 


Scanned by CamScanner —— 


Gene! 


yoursmahboob.wordpress.com yp 


252 
i mputer program or syc 
is error in the comp stem 
Bug : Bug is the ang jy, 


i is called Debug. 
eradication Is ca ; ivalhs st 

If any computer starts to an ye Y Programs then 
said that there is a bug in the progra = . 

Byte : Total eight bits compose a Dyte. 


Thus, 8 bits = 1 byte. ts 
Cache : This is also a type of memory which is utilised for tempora, 
storage. In it those data are kept which are frequently used. Due toi 


4 ‘ le 
processing rate of computer increases. See is me Paarl a and it acts 
like a bridge between the processor and Ram an 8) Speeds of 
processor and Ram can be balanced. ; ; 

CD-ROM : A CD like a_ music cD in which data can be stored 
substantially is called CD-Rom. In a CD with comparison to floppy disc g 
lot more data can be stored but one problem in it is that one-time recordeg 
data cannot be deleted or modified. Also on CD to write and to read there 
is a need of CD-drive and writer. 

Chip : It is a thin slice on which by a special mechanism a Circuit js 
designed which is normally made of Silicon. At present on behalf of silicon, 
Galium Arsenide (GaA) Chip and Protin chip (bio chip) are being Prepared 
and research and development activities are going on for another. 

Computer Program : For the working of the computer the 8roup of 
instructions written in low or high level computer languages are called 
computer program. 

Compiler : The program which converts high level languages into the 
languages of machine is called compiler. 


ti, 


CPU : This is Central Processing Unit and it is called heart-mind of the 
computer. It is basically a chip attached to the mother board of the computer 
and the complete main Processing are confined here. 

P-IIL P-IV, AMD Athlon etc. are the examples of CPU. 

Curser Key : The button on Key-Board on which thi 
an arrow is called Ccursor-key. It is used to move cursor on the screen. 

File: The collection of data which are saved fora Particular nameis called 


File, like salary sheet of any Person, any song MP3 ete. are the examples of 
file. 


ere is a symbol of 


Database : The collection of data in which from Phone book to 
inventory management ofany company are enlisted anden 


Database. closed are called 


Error Message: The messages displayed by any 


Soft > j i 
error has been detected is calle. ‘Ware in which some 


d error message. 
Floppy Disc : It is like a tape recorder cassette j 

up but it is very small and convenient to carry out 

has its size of up to 3.5 inch 
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. : 
‘ Giga Byte : 1024 Mega Byte (MB) is called 1G; 
Thus, 1 Mega Byte = 1024 x 194 Bytes, “184 Byte (GB), 
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rd Di. 

Scs have the Capacity in the order of Gi 
Graphic User Interface- : = 
k (GUD : It 

, comniands, softwares etc. are dis, 
These graphical traces are select, 
4, device. Graphical user interface 
operates by clicking through us 

Hacker : If anybod 
knowingly then this is ca 


1S a visual interface in which file, 
(graphical t . 
by any Mouse like St 


er icons. 


in the computer 
1s called Hacker, 


Hardware. 


Icon : The small graphical traces displayed on the Screen which ma 
represent any program, commander file is called Icon, y 

Mega Hertz (MHz) : 1 Mega Hertz represents 10,00000 cycle per 
second. If a micro processor has the working capacity of 200 MHz it means 


Memory System : The place where computer data and Program are 
temporarily kept is called Memory system. Usually memory is implied from 
RAM. 

Modem : The device which converts the digital signals into the anologue 
signals and vice-versa is called Modem. In fact this device (Modem)is utilised 
in connecting computer through the telephone lines. Modem is also utilised 
in the connection of internet. 

Mother Board : Inside the cabinet of the computer there is a board on 
which CPU, Memory etc. circuits are connected. It is called Mother Board 
and on it some other cards may also be attached. 

Network : The net of various computers in which computers are 
interconnected by cable or any medium is called Network. The main 
advantages of Network is user file can be utilised or shared by another 
user, 

Operating System : The software which is capable of doing work es 
Some fundamental means is called operating system. In the eae 
System operations all the activities like to read, to write —_ data, resour 
Management etc. are assumed under the operating system. 

aries : The Hardware devices which are attached to ad 
additionally are called peripheral. Basically these are not parts o! 


computer, 
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ixel : The smallest part of any image is Called Pixel, 4 ,. 
is viene by a very small dot (.). Such various dots Coe i. 
Ata particular place if there are a large number of pixels then ire ay in 
the image will be fine. , ; © quay, be 
Pointer : The component in the form of an indicator which ; % 
to the mouse and controlled through it, appears on the comput *s atts, 
called pointer. The pointer moves in the direction in which the ns 
moves. Use 
Port : This is basically a connector which connects 
through the mother board. In a Particular computer there May be ais 
types of ports, like Parallel port or serial Port or USB port, ten, 
RAM : It is Random Access Memory (a place) where Processeq 
are kept temporarily and it is a unstable memory. As power is cut thre 
the computer its contact is automatically ended and th is ka 
Memory is also measured in Megabytes. Ost 
ROM: It is Read Only Memory and it is Stable or non-volatile Memon 
which doesn't end if Power stops. } 
Reboot : The Booting means to start computer from the Test 


h 
Pay 


Sound Card : It is a card which is attached with acousting working in 

Scanner: It is a device through which graphic image is transfo; 
the digital image and the scanners are of usually two types : one is 
and another is hand operating. 


ALU Arithmetic Logic Unit. 
ALGOL Algorithmic Language, 
ASCIT American Standard Code for Information Interchange 
BASIC Beginner's All Purpose Symbolic Instruction Code. 
BCD Binary Coded Decimal Code. 
\Btos Basic Input Output System, 
CPU Central Processing Unit. 
CAD Computer Aided Design. 
CAM Computer Aided Manufacturing. 
CAT Scan Computerised Axial Tomography Scan 
COBOL Common Business Oriented Language. 
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Computer 
-D Compact Disk 8 
> por Centre for Development of Telematics, 
cOMAL Common. Algorithmic Languages, 
pos Disk Operating System, 
prs Desk Top System. 
pIP Desk Top Publishing. 
e-Commerce Electronic Commerce, 
E-Mail Electronic Mail 
ENIAC Electronic Numerical Integrator And Calculator 
FAX Facsimile Automated Xerox. : 
FLOPS Floating Operations Per Second. 
FORTRAN — Formula Translation. 
HLL High Level Languages. 
HTML Hyper Text Markup Language. 
IBM International Business Machine. 
IC Integrated Circuit. 
ISH Information Super Highway. 
LAN Local Area Network. 
LDU Liquid Display Unit. 
LISP: List Processing. 
LLL Low Level Language. 
MICR Magnetic Ink Character Recoginizer. 
MIPS Millions of Instructions Per Second. 
MOPS Millions of Operations Per Second. 
MODEM Modulator-Demodulator. 
MPU Micro Processor Unit. 
NICNET National Information Centre Network. 
OCR Optical Character Reader. 
OMR Optical Marker Reader. 
PC-DOS Personal Computer Disk Operating System. 
PROM Programmable Read Only Memory. 
RAM Random Access Memory. 
ROM Read Only Memory. 
SNOBOL String Oriented Symbolic Language. 
UPS Uninterruptable Power Supply. 
i Visual Display Unit. 
Wan Very Large Scale Integrated. 
Siig Wide Area Network. 


World Wide Web 
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is called the father of computer ? 


1. be erman Holerith (b) Charles Babba 
he Wales Pascle a (4) Wan Newmaay 
2, The most outstanding contribution in the developmen, " 
aw es 7 
eonatk Holerith (b) Charles Babbage Pay, 
(c) Wales Pascle —_ (@) Wan Newmaan, 
3. Themost outstanding contribution in the development oth 
"of the first digital computer goes to : Bhp, 
(a) Herman Holerith (b) Charles Babbage 
(c) Wales Pascle (d) William Buros 
4. The first modern computer was invented in: 
(a) 1946 (b) 1950 (c) 1960 (A) 1965 
5. What is the full form of e-mail ? 
(a) Electronic mail (b) Electric mail 
(c) Electromagnetic mail (d) None of these 
[MPPcs, (Prey 


6. The written material (recorded in the chip), which is Tequired for, 
operation of computer like employed program, direction and oth 
computer related activities is called : g 


(a) Software (b) Hardware 

(c) Network (d) Firmware 
7. The controlling unit of the computer is called : 

(a) Printer (b) Keyboard (c) CPU (d) Hard disc 
8. The brain of the computer is called : 

(a) Memory (b) Keyboard (c) CPU (d) Hard disc 
9. What can be sent through video mail ? 

(a) Graphics (b) Video clips 

(c) Video messages (d) All of these /MPPCS (Pre) 2! 
10. es computer hardware which can store a very large amount of dati 

called : 

(a) Dise (b) Chip 

(c) Magnetic tape (d) None of these 


11. Who developed the integrated circuit chip ? 


O ra oe (b) Robert Nayak 
12. Th . (d) Charles Babbage 
: Ege bad on the integrated circuit chip (IC) is made of : - 
- = icon (b) Nickel (ec)! Iron’ (d) CopPe 
(a). aes i Magnetic disc is made of : -" 
ie ita 
(b) Phosphorus pe 


is - Magnesium Oxide (d) Sodium peroxide vert 
a Se of the word through which computer does the mime 
b) Bi 
() Bit (©) Meter ( 


Scanned by CamScanner 


¥ yoursmahboob.wordpress.con “7 


Computer 

--h one of the following is E 

15. : ose of the earthgcakes ©asured in Megabyte ; = 
() Population density 

( The capacity of power expenditure 

(d) The memory power of the computer 

The process of carrying out commands is called - 


4 
16. i 
Fetching ‘D). Storing 
| th (c) Decoding (d) Executing 


One kilobyte (1 KB) is equivalent to : IMPPCS (Pre) 2011 J 


lug 
My byte (b) 1024 b 
(a) 1000 by! } yte —(c) 100 
which of the following is not a search fa a (4) 100000 byte 


18. és 
(a) Google (b) Altavista (c) Science direct (d) Orkeet 
[MP: 
19. The memory word of the computer is associated with : Sit 
(a) Logic (b) Control (c) Input (a) Storage 
mputer hardware which can st 
20. mae Store very large amount of datas is 
ay (a) magnetic tape (b) disc 
aa | (c) both of these (d) None of these 
Or the 21, Size of virtual memory depends on : 
Other “" (a) Address lines (b) Database (c) Disc space (d) All of these 
[MPPCS (Pre) 2011] 


22. The digital computer operates on the Principle of : 
(a) calculation (b) measurement 


(c) electricfication (d) logical 
= 23. The fastest printer in the computer is : 
(a) Laser printer (b) Jet printer 
5C (c) Thermal printer (d) Dazy wheel printer 


24. Super computers are different from other computers in respect to : 
(a) extremely high cost (b) airconditioning problem 
2a) (c) simplification capacity and large memory storage 
itais (d) multipurpose use 
25. The system used in the modern digital computer is called : 
(a) binary digital system (b) decimal digital system 
(©) analogue calculation system (d) none of these 


26. Which one of the following is the scientific language of the computer? 
(c) FORTRAN (d) PASCAL 


(a) BASIC (b) COBOL : 
2. The computer language FORTRAN is frequently used in the area of: 
(a) business (b) graphics (c) science (d)) commens® 


°8 The computer language COBOL is useful for: " 
be the business work (b) the ee wee 
©) the scientific work (d) None of these ; 
; cial 
29 The computer language which is specially used in the commer 
nt activities isg— d) PASCAL 
‘) FORTRAN (b) BASIC () COBOL 
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- developed for th 
he first computer language ped for the pro, : 
30 N FORTRAN (b) PASCAL — (c) COBOL 8M, 


‘ ; dB 
i like English AS) 
1. The high level computer language glish lan, BAS. 
3 (a) FORTRAN (b) PASCAL = (c) COBOL Susp. 
32. Through which one of the following computer la & 
documentation is possible ? 
(a) FORTRAN (b) COBOL = (c) PASCAL 


33. The language which is necessary to learn the langua, 


NGuages Mos 
‘ 
@e - 


: Be li 

ALGOL, PASCAL etc. is ke Fo, : 
(a) C* (b) BASIC (c) COBOL (@) Non \, 

34. The program language used for the computer scientific a 
an ua, 
is: ; 
(a) BASIC (b) FORTRAN (c) COBOL (a) p, ASC 

35. Which one of the following work can be done through the va en, 
language? AS 
(a) commercial activities 
(b) scientific calculation 
(c) teaching the children 

‘Z (d) understanding the simple language at initial stage 
36. The language which the computer understands and through Which 


processing in the computer occurs is called : 
(a) American language (b) Machine language 
(c) Secretly decoded language = (d) None of these 

37. Who was the inventor of computer language JAVA ? 
(a) IBM (b) Microsoft 
(c) Sun Microsoft (d) Infosystem 

38. Most of the computers can understand : 
(a) high level instructions 
(b) BASIC which resembles like English 

= (c) any language 

39. The computer grid is : 
(a) a hardware component of the computer 
(b) asoftware inner structure in which a number of calculatives/s*™ 

are attached 

(c) a primitive prototype of the super computer cleat 
(d) a hardware component of long hydron assembly for the ™ 


(d) none of these 


research r 
- He software windows software has been fabricated (manufac 
y: 
(a) IBM tion 
b) Apple corpora 
(©) Wipro (b) App 


(d) None of these 
41. The Oracle is : 


ware 
(a) an operating system (b) a word processor soft 
(c) a database software (d) None of these 
Scanned by CamScanner 


a yoursmahbogh,wordpress.com 


of the following softw, 


ich O are is yy, , 
: “ee emaker (>) Word star — (¢) Me. wn the w, P my 
UF assword provides a protection to the "4 (a) Aye esing: 
h F jeguards the oldness came in th e Pilea of thee, 
rs safes) : e hard: which - 
@ nati eguard the discrepancies came i Ware . 
4 ) ® feguards the unauthorized entry of th oe 
%) none of these © system 
The system through which the data by the Mea: 
r ignals are t MEANS of tel 
“ Be ee ee toni mportad *lephone and w; 
a Modem b) Monitor (©) aaa F nd with 
: «The inability came in four digit system o¢ dat: (4) OcR 
;, Th a storage of 
. "SO Be of the computer 
(a) y-2K problem (BY abies big 
() 4D problem (4) computer bu, 
Ic yp What do you understand by hacking ? ig 


4 (a) Searching, 


(b) Securi 
(c) Both (a) and (b) ecurity 


(4) None of these 


. ‘ M, 
The computer literacy day is celebrated on— IMPPCS (Pre) 201 1] 
(a) 1 December (b) 2 December (c) 19 December 


the 4g. The fastest super computer developed by NASA is: at 
(a) Kalpna Chawla (b) Columbia 
(c) Blue gene (d) Param 
yy. Microsoft word is an example of : 
(a) an operation system (b) an input device 
(c) aprocessing device (d) application software 
IMPPCS (Pre) 2011] 
30. The world’s first electronic digital computer is : 
(a) ENIAC (b) Sidhartha 
(c) Param (d) Deep 
51. The first computer which had been fabricated and developed in India 
i 
(a) Sidhartha  (b) Param (c) Megha (d) Cyber 
ems 32. Microsoft is an : 


(a) institution where microchip is prepared 
(b) institution where the softwares are developed 
(©) institution of micro engineering 
_, (d) institution where the hardwares are developed 
aed 33. The word MB is used for : 


ar 


i Magnetic Bits (b) Mega Byles 
c) . f these 
; Mega Bits (d) None irakh d PCS (Pre) 2008] 
». Which one of the following is a computer virus— 
é (a) Fungi (b) Bacteria 
© C7344 (d) Software program 


[UPPCS (Pre) 2010] 
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63. 


65. 


il? 
. Who is called the father of E-mail ? 
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General Science 


WI of the following 1s called Information Gatey ry: 
ses one e foll r4 
o Cellulor phone (d) Internet 


(b) Timothy Bill 


) Bill Gates ve 
© Linkan Golitsberg, (d) Rey Tomlinson 


The first computer in India was installed at : 


aa (b) IISc Banglore in 197] 
. as eo (d) ISO Kolkata in 1955 
Ween one of the following is permitted under the bluetoot, 


2 
pogo Ad communication between the Sauipments 
(b) Only Signal transmission on the mobile p| jones 
(c) Mobile phone communication through landline 
(d) Satellite television communication [CDS 2019 


. Through which one of the following the speed of the Processor of the 


computer is measured ? 
(a) BPS (b) MIPS (c) BOD (d) Hz 
[SSC Graduate Level 2010) 


The full form of www is: 

(a) web working window (b) window word wide 

(c) world wide web (d) world working web 
What is the meaning of RAM in the context of a computer ? 

(a) Recent And Ancient Memory (b) Random Access Memory 
(c) Read And Memory (d) Recall All Memory 
CPU implies : 

(a) Control and Primary Unit (b) Central Processing Unit 
(c) Computer and Process Unit (d) None of these 

CAD implies : 

(a) Computer Algorithm for Design 

(b) Computer Added Design 

(c) Computer Application in Design 

(d) None of these 

The full form of IBM is : 

(a) Indian Business Machine 

(b) International Business Machine 

(c) Italian Business Machine (d) Inte, 
The CD-ROM stands for— 

(a) Core Disc - Read Only Memory 

(b) Compact Dise — Read Only Memory 
(c) Circular Disc — Read Only Memory 
(d) None of these 


gral Business Machine 


of pentium brand : 
(a) Mobile chip 


b F 
(c) Computer (b) Computer chip 


(d) Microprocessor 
[UPPCS (Pre.) 2004] 
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6 the invent 


67. 


Je and MSN are: 


es 
de of Swit: 


dictionary the wo’ 


, Gok 
ternet sit 


arches ™2 zerland 


f the followin: 
70. 


which one of the following terms 
* technology @ 


(a) Cyber space 
(0) Light storage 


. The fastest compu 
(a) T-3A (b) Yenha-3 


. What is Anupam ? 
(a) a research Institute 
(c) a newly designed missile 


74. 


by: 

(a) C-DAC, Pune 

(c) BARC, Mumbai 

The smallest unit of computer data 
(a) byte (b) bit 


75. 


76. The Michele Anjelo Virus is : 
(a) acancerous virus 


(c) viruses spread in rats 


A supercomputer Param has been develo} 


or and founder of www ? 


(b) Lee N. Fiyong 
(d) Timbernrus Lee 
[UPPCS (Pre.) 2004] 


(b) computer brand 

(d) the ring of the planet Saturn 
rd CD stands for : 

(b) Compressed Disc 

(d) Compressed Data 


g is not a computer language ? 


(b) C 
(d) FORTRAN 

[41 BPSC (Pre.) 1996] 
is not associated with information 
(b) Upload 


(d) Modem 
[UPPCS (Pre.) 2001] 


ter of the world is : 


m-10,000 (d) J-8 


(c) Para 
[UP Lower Sub. 1998] 


(b) asuper computer 


(d) a computer software 
[CPO, AC 1994] 


ped and designed in India 


(b) IIT, Kanpur 


(d) UT, Delhi [RAS/RTS 1992] 
is— 
(c) record (d) file 

[IAS (Pre) 1987] 


(b) a cancer protective virus 


(d) a computer virus 
[MBA Entrance R.U. 1994] 


77. Which one of the following is applicable to all the computers ? 
(a) BASIC (b) COBOL 
(c) Machine language (d) FORTRAN 
7 [MBA Entrance AMU 1995] 
} The APPLE is : 
* a fruit 
b) 
G 4 computer of fourth generation 
' (a) seomputer network 
, computer language [MPPCS (Pre) 1 993] 
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i impulses and these ; 
Ti i the datainto 1 ip’ im, 
79. Thesystem which isa fe fr ao tertoater Ulse 
nal 


are sent from a terminal to 


i i d: 
(a) oe she ri — (b) Micro computer 
(c) cD Rom (d) Modem 
e world which would follow the Workin 
8 


80. The fastest computer of the wor" : 
mechanism of the human's brain a » Cemmkemennnpne: 
(a) Supercomputer fa) TN chips 
(c) Param - 10,000 eek 
81. Which one of the following has aaa te a tae Petcompute, 
‘ect by the Bhabha Atomic Resear’ ? 
pian elem (b) Flosalver Mark 
(c) Chips (d) Anupam [UPPCS (Pre) 2004 
82. The memory ofacomputer isusually expressed in kilobyte or Megabyte. 
byte is basically composed of : : 7 
ay @ binaey eee (b) 2 binary digits 
(c) 8 decimal digits (d) 2 decimal digits 
[TAS (Pre) 2000) 


g Environment, windows — 3 issued in : 


indowin, 
83. A popular windo ay 1990 


(a) 1985 (b) 2000 (c) 1995 


84. The computer : : 
I. isa capable system in which data are stored up 
Il. is capable in performing excellent analysis of the data 


IIL. is able to have the secrecy of something 


IV. is affected sometimes by the viruses 
Select the correct answer from the following : 
(a) 1&1 (b) I & Il (c) LI&IV (d) All of these 
[Uttarakhand PCS (Pre) 2005] 
85. In an arrangement of computerization there is a need of : 
I. agreat willpower to perform 
II. an associated financial resource 
III. a trained manpower 
IV. a ultramodern installed configuration 
Select the correct answer from the following : 
(a) 1&II (b) Il & Ill (c) LU&IV (d) All of these 
[Uttarakhand PCS (Pre) 2005] 
86. The working function of an assembler is : 
(a) to transform BASIC language into a mechanical language 
(b) to transform a high level language into a mechanical language 
a to transform an assembly language into a mechanical language 
to transform an assembly language into a high level language 
a [Uttarakhand PCS (Pre) 2008) 
: Atte Deep Blue and Blue Gene are developed an 
m eye Co. USA . (b) Combridge University, UK 
‘C, Mumbai 
(d) None of these 
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Computer 


' t of the fifth : 

ema" et ee (IC) 8eneration co; 

Sa ite re {) Largery puter is: 

«c abbreviation of ENIAC is: 
eect onic Numerical Integrator And 

(a) yectronic Numerical Integer Ang Calcul 

Electronic Not Integrator And Calculator” 
one of these 


% 


(3) 
aN percomputer Flo Solver of Indi 
The sul ta Was develo 

Ped and des; 


"tn 


BARC, Mumbai (d) 
ing Unit (CPU) sah: 

he Central Processing which 
ei is sometimes also called : is called the brain of th a 
(a) Microprocessor 
() Mini processor 


igned 


None of these 


(b) Processor 
(d) Mini computer 
a, Which one of the following is not the component of a ee 
2. (a) Input unit (b) CPU mputer ? 
() External Memory Unit (d) Internal Memory Unit 
Which one of the following is a Part of Input Unit ? 
(a) Keyboard (b) Mouse 
(c) Punch Card (d) Printer 
4, The language 'C’ used in the computer is a: 
(a) Low level language 
(c) Machine code 


(b) High level language 
(d) Conjugation level language 


[SSC Graduate Level 2010) 
The inventor and propounder of www was : 


(a) Bill Gates (b) Lee. N. Feyong 
(c) N Russel (d) Tem Burners Lee 
[UPPCS (Pre) 2004, IAS (Pre) 2007] 
Which one of the following languages of the computer has been 
developed from a pure business point of view ? 
(a) COBOL (b) BASIC 
() FORTRAN (d) None of these 
The first Computer University of India is : 
. Rajiv Gandhi Computer University 
) Indira Gandhi Computer University 


°) Jawahar Lal Nehru Computer University 
‘None of these 


s 


#, n installed 
e first pollution free computerised petrol pump has bee 
: New Delhi (b) Chandigarh 
Mumbai (a) Noida 


~ 
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99. The first main post office of India where a computerised 
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to work— Stem, beg, 
(a) New Delhi (b) ‘ Banglore . 
(c) Chandigarh (d) Noida 
100. The political party which has opted firstly its own Website in Ing; 
ia ig 


(a) BJP (b) INC 
(c) DMK (d) AIADMK 
Answers 


1. (by) 2. (4) 36) 4a) 5. (a) 6 (a) 7, (c) 
9 (d) 10. (b) 1. (©) 12. (@) 13. (a) 14. (b) 15. (a) “ a 
17. (b) 18. (c)_ 19. (d) 20. (©) 21. (a) 22. (a) 23. (a) be 
25. (a) 26. (c) 27. (c) 28. (a) 29. (c) 30. (a) 31. (c) . 2 
> (b) 34. (b) 35. (d) 36. (b) 37. (c) 38. (a) 39. (b) 49, : 
41.) 42. (d) 43. (c) 44. (@) 45. (a) 46. (©) 47.0) ag ® 
48 @) 50. (a) 51. (a) 52. (b) 53. (b) 54. (d) 55. (d) 56 
7 a) = ca) = &) 4 ©) 61. (b) 62. (b) 63. (6) 64 

5. ‘ : i - (a) 69. (a) 70. (c 2 

73. w) 74. (a) 75.) 76. (d) 77. (©) 78, iu os 2 a 
ao oe a ay 4 = (d) 85. (d) 86. (c) 87. (a) 88 
97. (a) 98. (c) 99. &) 100, AAAS) BRAD) US. RY 96 
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Chemistry : The word chemis 
Chemeo (means black colour). In 
called Chemeteching. The chemistry 


theproperties, composition and structure of the matte 
changes because of action and reacti 


of the matter, the effect of thermal energy on the matter, the s i 

‘ a nt! 
compounds, the separation of the simplif; thes ori 
complex substances is called chemist, 


father (originator) of Modern Chemistry. 


Various branches of Chemistry : 
1. Physical Chemistry : The branch 


of chemical reactions alon, 
studied. 


of chemistry under which the laws 
gwith various theories and Principles are 


Inorganic Chemistry : The branch of chemistry under which the all 

inorganic elements and their compounds are studied. 

3. Organic Chemistry : The branch of chemistry under which the 
compounds of carbon are studied. 

Bio-Chemistry : The branch of chemistry under which the chemical 

substances obtained from animals, plants and some others are 

studied. 

5. Industrial Chemistry : The branch of chemistry under which the large 
scale composition of the substances, the related laws, and the chemical 
reactions concerned to these processes are studied. ; 

6 Agricultural Chemistry : The branch of chemistry under which agro 
based chemistry like insecticide, virology, composition of the soils etc. 
are studied. sahadie 

7. Medicine Chemistry : The branch of chemistry under a medicines, 
their composition, manufacturing processes ete areetu we pioadnes 

8. Analytical Chemistry : The branch of chemistry a 

substances are identified, and the volume and mass of these subs 

and measured. 


[1. Physical Chemistry 


1. States of matter sas ees Nes 
Matter : The matter is that substance which irae ptce has the 
definite mass, can exert pressure, can produce Pe enaray, which can 
virtue of inertia, states may be transformed throug! 
265 
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be decomposed or divided and whose existence be Tealiseg by is 
organs. 
Types of matter 

Broadly the matter has been divided into two categories : 

1. On the basis of Physical composition. 

2. On the basis of Chemical composition. 

1. Physical composition of the matter : On the basis of 


Ke 


composition, the matter is divided into three groups— solid, liquig ae 
The physical composition of the matter totally depends on intermole Bas, 
forces existing among their molecules. Clay 


Solid : The solid is that state of a substance (matter) whose g| 
volume (hence size) both are definite. For examples table, book, one and 
etc. When the intermolecular forces of attractions among the mo| 
the substance is stronger than forces of separation then the substa; 
to be in the solid state. Due to stronger intermolecular forces the 
of the solid substance are compressed in densed form whose lo, 
fixed. At this position the molecules of the solid vibrate (oscillate 
position in intermolecular domain. That's why all the solids hay, 
shape and size. 


lecules of 
Ne is Said 
Molecules 
cations are 
) about this 
© a definite 


Liquid : The liquid is that state of a substance (matter) whose volume 
(hence size) is definite but shape is not definite like water, milk, oil, wine 
etc. The substance which can flow is called fluid that's why all the liquids 
are fluids. It is also observed that whatever be the shape of the liquid its 
upper surface is always plane. When the intermolecular forces of attraction 
among the molecules are only slightly greater than the corresponding forces 
of separation then the substance (matter) is in the liquid state. Thus, the 
moleculesof the liquid are less densely compressed and these are freetomove 
randomly within the substance. Although the intermolecular separations 
not too large that's why it can change its shape but not its volume. 

Gas: The gasis that state of the substance whose shape and size (volume) 
both are indefinite and its examples are air, H,, N,, O, etc. The gases also 
have no definite shape and size but only occupy the shape and size of the 
container in which these are kept. Also all the gases are flowing substance 
that's why these are also called fluids. When the intermolecular forces 
attraction are weaker than corresponding forces of separation the substan 
is found to be in the gaseous state. The molecules in the gas are remotel! 
distributed and so intermolecular separation are too large and molecules 
are free to move randomly that's why it has no definite shape and siz , 

2. Chemical composition of the matter : On the basis of the ae 
composition, the matter is divided into three groups— element, compo" 
and mixture. be 
Element : The element is that fundamental substance which ca" - 
decomposed (divided) into two or more different components a ; 
different properties (characteristics) by any physical or chemical P! 


y 
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0% Chemistry 


. ‘ 
7 other words, the element is that fun, dain 267 
pes identical atoms and it can not be dec ‘ental ma; 


tter which ; 
ynthesis of two or more different compon ©MPosed thro, hich is made 
) 


ents by any hye any complex 


tors of electricity and h metals a 
bad conduc! eat, and these are He re usually 
Tittle. On the basis | 


id, liquid and 
three states. ee 
GS, Ag, ete, while some 
Bases like H, oO, N,, CL 
er 


Most of the elements are solids like Fe, Cu 
are liquids like Hg, Br etc. and some others are 
etc. At present there are 112 elements which have been di 
112 elements, 92 elements are naturally Occurring and the eecias, a of 

ae ah x ents are | 
artificially made by the complex synthesis in various laboratories of the 
world. 

Compound 2 The compound is a pure substance which is formed by the 
chemical combination of two or more elements in a definite ratio. Also the 
% physical and chemical properties of the compound are different than that | 

of its constituent or component elements. 

The examples of the compound are CO,, H,O, KMnO,, H,SO, etc. For 
example, H,O (water) is a compound which is formed by the chemical 
combination of 2 atoms of hydrogen and 1 atom of oxygen but by weight it 
has the ratio of 1: 8. The physical and chemical properties of the water are 
different from hydrogen and oxygen. 

Mixture : The mixture is an impure substance which is formed by the 
combination of two or more pure elements by the means of a physical process 
and it doesn’t has any definite ratio. Also the components or constituents of 
the mixture can be separated by any simple or physical process or by any 
mechanical process. : 

The examples of the mixture are— air, brass (copper + zinc) etc. Air is 


a mixture of various gases like N,, O,, CO, etc. and water vapour. 
Types of mixture : On the basis of the nature of constituent (component) 


iti it is 
element and on the properties and the composition of the mixture i 
categorised into two groups— 
Fi . art has 
(i) Homogeneous mixture : The mixture in’ which the ete a 
the same composition and properties as that of its compon 
called homogeneous mixture. 
The examples of homogeneous mixtu 


“ater, the electrolyte of sulphur in carbon d 
M air etc, 
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isulphide, the electrolyte of NH; 
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(ii) Heterogeneous mixture : The mix, re in is 
has not the same composition and the Properties a which the . 
elements is called heterogeneous Mixture, t of ie hy ey ' 

The examples of heterogeneous mixture are the tig ny 
sulpher, the mixture of silica (sand) and Salt, the Mixture We OF in 
in air etc. of dus ~ a 

It is also observed that the com 


ponent elements of ty, 

mixture can be easily separated than the component eet Gy, 
homogeneous mixture. lemente ok 
The component (constituent) particles of the w 


“ubstance Matt 

e (lementorcom 

in chemicay Teacti Poung) 

ound) are racy poe 
Tee 


Molecule: The smallest particle of the substanc 
which can exist in free state but doesn't take Part i 
the properties of the substance (element or comp. 
in it, called molecule. 

The molecules of the substance are identical 
every aspect but two different substances have d 
shape and size. 


For example— water (HO) has all the i 


(ame mass, , ‘ 
ifferent Mole, ” S128) ip 
Cules in 
Mas, 


2 
common salt (NaCl) has also the identical 


Types of molecule: There are two types of molecules—moleculeof 


- For example, 
the molecule of the nitrogen (N,) has been composed from two atoms of the 
Also the atoms oj 


f the element are identical 
Particular element, 


in every respect for a 


ce or element, 
Earlier theories of ato: 
smallest particle of the s 
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istry 


mr f mi 
‘ture : 
‘1 aration Ms bie eae es which nee (Const : 
‘ 08 prated by various processes which are pig nt tUEnts) of the mi 
tae eT prcese Of erstalliation : By the prosen seo: 
ty ts pre anic soli =e i t 
' oe nee solid or enee is ee es Beuteg and pure, 6) _ 
aa . . a a a i ae 
Ney fd at this position the solution is filterated by mi rn he ed 
of after filteration the solution is cooled down and, ea phe nme 
‘ on: 7 * Tunnel), 
4 is separated in the mat of crystal from the solution. Thee ies Sutton 
‘ ieture dissolve into the solution and these crystals are filteea te? its 
etme is € filtered, dried and 
ey, 2. Process of distillation : By the process of distillati 
“ aie {theliquidsare separated and specially thosetatipors het 
4 ee separated which have a substantial gap among the b omen rad 
oiling points of the 


ey mixture. In this process the co! Paes 

jiquid mux’ mponent liquids : 

: transported to another place where these are cooled down and 

ass into the liquid state. Thus liquid mixtures are separated and Pees 

entire process two processes— vapourisation and tn ero 
are 


in the 
th involved. 
L0 3. Process of sublimation : Normally when a i 
2 a - : acme solid fa. 
Nese heated then it converts into liquid and on further heating fie ed " 


transformed into the gas, but there are certain substances (solid) which 


Vee 
We are when heated convert directly into vapours or gases and on cooling 
(condensation) transform into solids directly. This is called sublimation and 
the the corresponding substance is called sublimate. 
me Thus by the process of sublimation the mixture of two those solids 
tes are separated and purified in which one solid is sublimate. In this process 
te the mixture is heated in which sublimate substance is vapourised and this 
he vapour is collected separately and ultimately cooled down. Thereby two 
solid substances are separated and the mixture is purified. The substances 
a like Nefthelin, ammonium chloride, camphor Anthrasin, Benzoic acid etc. 
are sublimates. 
st (iv) Process of fractional distillation : By the process of fractional 
e distillation those mixture of liquids are separated and purified which have 
fn avery narrow gap between their boiling points. Thus this process is applied 
boiling points. The 


for the mixture of those liquids which have nearly same . 
acted through which petrol, diesel, 


composite oil from the earth's crustis extr ue 
nl Koil etc are separated by the process of fractional distillation. The gases 
components of the aqueous air are also separated by this process: ; 
(v) Process of chromatography : This process is basically ane i 
e those mixtures whose components have various absorption capacity 
2 absorption is made at various distances and ultimately separated. tillation 
f (vi) Process of steam distillation : By the process of steant ae in 
| those mixtures of organic substances are separated which are vvrified bY 
Water and form the vapour. Also those organic substa ints. The i 
u this process which decompose at their respective boiling Fo 1 alco! 
; wetances (compounds) like Acetone, ‘Acetaldehyde, Me 


are prise: 
Purified by this process. 
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2. Atomic Mass Unit and Mole Concept 


Atomic Mass of Unit (a.m.u.) : The i pth Part of the Mass o¢ ; 


Sto, 


atom (mass number 12) is called Atomic Mass Unit. 


Atomic mass or Mass number : The atomic Mas: 


S Or mags p, 
element is a number which tell us that the mass of 


an atom of thee fan 
is how many times heavier than the mass of jth Part of a carbon 
12 ath, 
(c*y Elements and their respective Atomic number ang m 
Atomic mass (mass number) 
Element Symbol Atomic Number Atomic 
Hydgrogen H s Log. 
Helium He 2 4.003 
Lithium Li 3 6.949 
Berilium Be 4 9.013 
Boron B 5 1082 
Carbon Cc 6 on 
Nitrogen N 7 14.006 
Oxygen ie) 8 15.999 
Fluorine F 9 19.00 
Neon Ne 10 20.183 
Sodium Na 11 22,989 
Magnesium Mg 12 24.32 
Aluminium Al 13 26.97 
Silicon Si 14 28.09 
Phosphorus P 15 30.98 
Sulphur Ss 16 32.064 
Chlorine cl 17 35.453 
Argon Ar 18 39.944 
Potassium K 19 39.09 
Calcium Ca 20 40.08 
Manganese Mn 25 54.94 
Iron Fe 26 55.847 
Copper Cu 29 63.546 
Zinc Zn 30 65.38 
Bromine Br 35 79.016 
Silver Ag 47 107.880 
Tin Sn 50 118.70 
Gold Au 79 196.9665 
Lead Pb 82 207.21 i 
Mole and Avogadro number : If in a substance there are 6.023 unt. 
atoms, molecules or ions then the substance is said to have 1 mole at any 
Thus, a definite number 


4 ol 
(6.23 x 1075) of atoms, molecules or ion§ 
be ner 
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resent one mole and this number j 

a rep’ er is called 

pstan any element the number of atoms present in 1 on alpina a 
yi 107 and it is called Avogadro number. one 

3. Atomic Structure 


3John Daltonpropounded theatomictl A 

In 1a sible and this concept was ene pes ine oe whichan 
apncentuy But sales — models and atomic theories sa ots the 
eo jibleand they! avea definite internal configuration and com, outer: 
ae atomic models like Rutherford's model, Bohr's model, esis Taadel 
rehas 2 confirmed that the atoms are composed (constituted) by a salons 
pe micro articles like electron, proton and neutron etc. Other than electron, 
on and neutron some more micro particles positron, mesons, neutrino 
otc are also present and these are appeared temporarily within the atomic 
nucleus in the process of micro particles exchange mechanism. These micro 


articles are called elementary particles or fundamental particles. 


Atom and 
which takes par 
nature. 

similarly 
particle which 
in nature. 

Main fundamental particles of the atom : 

Electron : This fundamental particle was invented by J. J. Thomson in 
1897 and it is a negatively charged particle which rotates in various orbits 
around the nucleus. The mass of an electron = 9.1 x 107 kg and the charge 
of an electron = —1.6 x1071? coulomb. 

Proton : This fundamental particle was invented by Goldstein in 
1919 and it is a positively charged stable particle. The mass of a proton 
- 167 x 10” kg and the charge of a proton = + 1.6 x 1071? coulomb. 

Neutron: This fundamental particle was invented by Chadwickin 1932 


which is a neutral unstable particle. The masses of a proton and neutron are 


nearly equal. 

Rutherford's Atomic model 
experiment to detect the inner composi 
it is called Rutherford's o-particles scatteri 
conclusions and facts detected by Dalton regarding t 
propounded a comprehensive theory which is calle 
model. 


This model has the following conclusions : . 
. (i)Inanatom there isa central massive part and itis called nucleus which 
is surrounded by the electrons and in this nucleus proton and neutron are 
Packed together. 

(ii) The atom is spherical and most 


ize of the nucleus is very 


Molecule : The atom of an element is the smallest particle 
‘t in chemical reaction but doesn't exist in free state in 


the molecule of an element or compound is the smallest 
doesn't take part in chemical reaction but exists in free state 


: Rutherford in 1911 conducted an 
tion (configuration) of an atom and 
ing, experiment. He rejected the 
he atomic theory and 
d Rutherford atomic 


of its part is empty: 


small with comparison to the entire 


A 


”  yoursmahboo’: Wordpress.com 


(iv) Rutherford predicted empirically that the electrons i 
orbits around the nucleus while the electron and Proton Of the nue Varig 
coulomb force of attraction which is equal to the centripeta] fore fs hes 
the electron orbiting in the circular orbits. tore 

Shortcoming of this model : According to the classic ' 
of electrodynamics every accelerated electron Would ry diate 
continuously around the nucleus under the influence of ot 
acceleration and ultimately electron would be spiralled out into thee 
and the atom would collapse. But the atom is found to be stable tus 
Rutherford's model could not explain about the atom Stability le. Thug 
model was discarded. and this 

Bohr's Atomic model : In 1913 Neils Bohr introduced a Tevolyt 
concept (quantum concept) to explain the stability of an atom. He it 
that the old classical laws which are applicable to macro bodies an ttted 
directly applied on the sub-atomic Particles (micro Particles) like dent 
or protons. trong 

Bohr gave the following new ideas on the basis of Planck's 7 
theory which is called the postulates of Bohr's theory and these Hentun 
as below: Siven 

(i) The centripetal force required for an orbiting electr 
balanced by the electrostatical Coulombian force of attraction between th 
nucleus and the electron, e 


am toa higher orbit then a quanta of energy appears to be absorpt. Thus 
energy emission or absorption from the electron's orbit is not continuous 


but discrete and it occurs o; 
nly when a: j i 
lower orbit and vice-versa. 4 in electron Jumps from a higher toa 


Atomic Number : The numb 
‘ment is called at, er of protons or electrons of an atom of the 


: ‘Omic number of the aes d by Z 
The atomic number of an dlemeres element and it is represented by 


The nuc shih 
aie, dec Consists of Proton and neutron which # 


collecti 

of dat yg ae The sum of number of protons and ne 
a 

Tepresented by A, ©M of the element is called mass number a” 
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ic Symbol of an element ; 

Atomic ies nt : An ato 
presented by an atomic symbol given as below - of an element can 

Lee) where; Z=Atomicnumber as 
A = Mass number 

Bohr-Burry Scheme : Bohr and Burry pre 

yan to explain the electronic arrangements A 

its in 1921 and it is called Bohr-Burry sch 

. According to this scheme 


273, 


Pounded a 

f orbit; comprehensive 
iting electrons j SVE 

eme, ‘SIN Various 


following Postulates were 


onsideration— taken under the 

R (i) The maximum number of electrons in an orbit is 277. 

jumber. + where n- orbit 
(ii) In the outermost orbit of an atom there exists . 

glectrons. s Maximum 8 


(iii) Unless there are 2 electrons in the outermost orbit of an 
can not be more than 8 electrons in its Penultimate orbit 

(iv) Unless there sae 18 electrons in the penultimate orbit and 2 electro: 
in the outermost orbit of an atom, there can not be more than 2 " se 
ity outermost orbit. 


atom, there 


electrons in 


(v) More than 18 electrons are accommodated in an orbit of an atom 
wly when its inner orbits are completely filled up and its outermost orbit 
contains 2 electrons and penultimate orbit contains 8 electrons. 

Shell or Orbit : The electrons revolve in various orbits with different 
ond definite energies in the atom and these orbits which are the trajectories 
er paths of the electrons are called shells. The inner most orbit or shell has 
the lowest energy and the outermost orbit or shell has the largest energy. 
\urious shells from lower to upper are represented symbolically by K, L. 
VEN. O, Pete. 

Subshell or Suborbit : According toa three dimensional graphic plot of 
vlectronic wave function and the internal atomic composition every shell or 
un orbit has a number of subshells in which various orbitals are found and 
these are represented by various small letters s, p, dand f As in every orbit 
the number of electrons are fixed and similarly in every orbital of various 
~ubshell number of electrons are fixed. The maximum number of electrons 
i the orbitals s, p, dand fare 2, 6, 10, 14 respectively. It is also observed that 
iN Various shell K, L, M, Netc. there are various corresponding subshells or 

“uburbits 5, sp, spd, spdfete respectively. , 
Orbital : An orbital is a three dimensional space around the nucleus 0! 
an atom where there is a maximum probability of finding an electron. 
i or distribution ot 
Electronic Configuration: A comprehensive and prope! Hed electronic 
the electrons in various shells and subshells of an atom is callec' © 
“ontiguration. 
Examples : : 
Na (11) — Electronic configuration (is, : = 
Mg (12) — Flectronic configuration (ls, 
Ca (20) — Electronic configuration (1, 
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General Science 


Valance electron and Core electron : The electron 
t orbit of an atom is called valence electron. But 


Tese, 
aL Tie ee orbits of an atom is called core electron, the electron fa th 
Example: : 
Na (11) — (2, 8) q) 
Core electron Valance electron 
Al (13) — (2, 8) (3) 


Core electron Valance electron 
The relationship between valence electrons and chemi 


of the element : 

(i) The energy of valence electron in an atom is 8reater th; 
of core electrons. an the ene, 

(ii) By the valence electron of the atom of an element 
element is determined. 

(iii) If the valence electrons of various atoms of the 

el 

then there is a uniformity and resemblance in their cfeiisale eae ae 
vice-versa. In other words if valence electrons are different fot d 
elements then their chemical properties are also different. OF different 

(iv) The number of valence electrons of an ele a 

ment 

number of the modern periodic table. equal to the Broup 

Aufbau Principle : Aufbau is a German i 

toh a word which : 

Aufbau principle explained about the order of filling up Wes - al 
and thus gives the principle of forming the atomic structure ofthe orbitals 
with the electrons. According to this Principle the electrons e elements 
atomic orbitals in order of their increasing energy. are filled up in 


cals Proper 


the Valency of th 
le 


‘ame 


as below ; 


these orbitals under 
normal conditions. 
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By, 
lege Chemistry 
to iy ‘ 
h ding to Aufbi inci 27 
f according au principl a 
as pen —1s < 2s < 2p<3s<3p< aa. ae maler of energy level 
i op < 75 < 5h S4p<5s<4qe bs Sof various 
sd “Quanto Numbers : The Quantum numbe P<6s<4f< 
, sition of electrons and thei TS are those n: 
hich th i their res, i ‘umber th: 
whijs, subshells oF orbitals are known. Pective energies in ee 
, shel To know the position of an electron and its tious 
ge encenler nem ita 
Jow: . . : it as give 
te be (i) The orbit number in which electron exists 7 
%, (ii) The suborbit (subshell) of the orbit (shell) i 
len S ppsides. en panicles ten 
Voy, (iii) The orbital of the subshell in which electron resides. 
‘San (iv) The electron which rotates in the orbital. 
be Sin, There are four quantum numbers — 
ttes a (i) Principal Quantum Number 
* dite, (i) Azimuthal Quantum Number 
? (iii) Magnetic Quantum Number 
the gr, (iv) SpijQuantum Number 
> (i) Principal Quantum Number: The quantum number which si 
‘ h 
510 buy indicates orbit number of an electron and its energy and it is poet 
icon bya ua. Sy eas toeeitas ), where n is integer. For n = 1, electron is said to be in 
lemen, normal state. 
led (ii) Azimuthal Quantum Number : The quantum number which 
ps represents the angular momentum of the revolving electron and it is 
hen emer by /. For principal quantum number n, /has all the values from 0 
its to (n-1). 
d to th E 
xample : 
ka Hae tthen =i lén=2thent<0,1 
2show 
If n=3 then /=0, 1,2, If n=4 then /=0, 1, 2,3 ete. 


= (iii) Magnetic Quantum Number : The quantum number which 
indicates the direction of an orbit in space in a magnetic field and it is 


represented by m. The values of magnetic quantum number m depend on 
the value of /and its values are from — / to + lincluding zero. 


| 

i Examples : 

i If 1=0 then m= 0, If [=1 then m=~1,0, +1. 

‘ If 1=2 then m=-2,-1,0+1, 
lf !=3 then m=-3,-2-1,0,+1,4+2+3 
Thus the total number of the values of m= 21+ 1. i s 
(iv) Spin Quantum Number: The quantum number which represen 

~ of the electron. Quantum mechanically it has been Ce ae 

e = . So al 

ectrons have two types of spin — clockwise (+ 1/2) snomentum and it 


(1/2). In § pane: i lar 
: . t ssess spin angu 
fact spinning electrons po i es we values + 1/2 and - 1/2 


anuantized. Thus spin quantum nu 
Tepresented by s. 


—— ewe 
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Symbol Contents 
Number 
Quantum 


nm Orbit number an, 
Principal Quantum energy of the secu Ng, y 
‘lumi 
1 Angular momenty; 
: tum sn 
— Quan electron of subshey the "VOW, 
um i i, 
; ai jm Direction of an Orbital 4 
— Quantum magnetic field. ™ 
um 


Spin Quantum Number s Spin of the electron. 


two electrons in an atom can have the Same set of four 
sie and maximum a set of three quantum numbers for two jntin b 
can be identical but the fourth quantum number must be differen Pa 
them. 
Thus according to this rule only foll 


lowing two sets of four Quantum 
numbers are possible for the first orbit. 


i 

n=1 n=1 

1=0 J=0 r] 

m=0 m=0 

so+l s=-1 : 
2 2 


—one mm 
Spinning in clockwise direction and other in anticlockwise direction, x 
Hund's rule : This is also called law of maximum multiplicity andit | 
states that— v 
Electronshavea general tendency toremain unpaired inan incompletely 
filled orbital so as to have maxim ici 


and minimum energy. 


Isotopes ? The atoms of an element which have equal atomic numbers 
but different mass numbers are called isotopes. The isotopes of an eee he 
: Protons but different number of neutrons in y 
respective atomic nuclei 


: f 
ei, that's why atomic number of the isotopes 
mass number differ. 


1 Nb 

Example : The element h i cotium (,H)) bry 

: 5 drogen has three isotopes— pr t 

ae GH?) and tritium (,H3), Obviously these isotopes have 1 pees er 

an oe while number of neutrons are 0, 1 and 2 respectively: A 

so the element carbon h, A ee 14 ug 

St — C!2 and Cc”. i 

Characteristics sew sotepes== Cand, Moy, 
i F same 

but : The chemical Properties of al] the isotopes of an element a a 

eir physical Properties are different. : : 
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Chemistry 
j () All isotopes of anvelementsin the Periodic table h, a 
* phe all isotopes of an element have same Number of me the sag 
i 3s tive ae sea _ Ff electrons in their 
; save One difiorent naines., Periodic table which has three isotopes 
eave tel te maximum number of isotopes among all 
a 


the isotoPe tritium () of hydrogen has some radioactive featy 
Isobars The a — w hich have €qual mass ey 

stferent atomic num ers are called isobars. The cccureie e but 
d Mae numbers in isobars is due to presence of different numb of different 
ae gomic nuclei of the element. er of protons 
in . 
, Example: Obviously (,N™) and carbon (cu 
+ pecause both have same mass numbers. Similar] 
® — ( KM)and calcium (,ca™): are isobars, 
Mg") are isobars etc. 
iy 


) are isobars to each other 
“any argan GgAr®), Potassium 
sodium (,,Na*) and Magnesium 
Characteristics : 

(i) The physical properties of the isobars are different, while its chemical 
properties always differ to each other isobars. 

(ii) The physical characteristics which are directly dependent on the 
mass numbers are same in isobars. 

(iii) Generally man made (artificial isobars) are produced by theemission 
of beta () particles from the radioactive elements. 

Isotones : The atoms of an element which have atomic numbers and 
mass numbers both different but the number of neutrons in atomic nuclei 
are same are called isotones. 

Example : Obviously phosphorus (,,P°') and silicon (,,Si *) are isotones 
to each other because each have 16 neutrons. Also vendium jv") and 
chromium (,4Cr*?) are isotones because of same number of neutrons. 

Isoelectronics : The ions in which number of electrons are same are 
called isoelectronics. 

Example : Obviously Sodium ion (Na*), Magnesium ion (Mg"*) and 
fluorine ion (F-) are isoelectronics because each has 10 electrons. 


4. Radioactivity ; 
Radioactivity and its invention (discovery) : Naturally OCEUFTING: 
substances, elements and its various compounds emit certain invisible ee 
Y the process of self disintegration is called radioactive Paani ne 
fide substances are called radioactive rays. The tability of the 


atoms, Phenomenon and it occurs due to the nuclear uns! 
iS. 


joactivity and 
abe ety Bacquerel in 1896 invented the phenomenon eS invisib le 

"ved that through Uranium and its compound of salts 
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rays emit. In the early time these invisible radiations Were calleq 
rays. Later Madam Curie and Pierre Curie asserted that the Bag 
invisible radiations from Uranium and its compounds are total], 
phenomenon and this specific characteristic of Uranium ang 
doesn't depend upon physical and chemical parameters, 
In 1898 Madam Curie and Schimide also detecteq that thas 
its compounds also exhibit the phenomenon of radioactivity: i!" ang 
1902 Madam Curie and Pierre Curie observed that a Miniral oft ain in 
called Pitch Blende whose radioactivity is nearly more than four ti ium, 
Uranium. Later these Curie's Couple invented Radium from thepitene than 
which was also radioactive. All natural elements from atomic n, Blende 
(Hydrogen) to 83 (Bismuth) are stable because their nuclei are 4"! 
Elements from atomic number 84 (Polonium) to the last element : le 
105) have unstable nuclei and these are radioactive. Today about ai ia : 
isotopes of the elements and other compounds exhibit the characterisg 
the radioactivity. CS of 
Radioactive rays and its properties : Radioactive elements 4 
their compounds split into smaller fragments by the process of Bee 
spontaneous disintegration and emit invisible radiations which Were lta} 
Bacquerel rays. Bacquerel rays consists of positively charged alpha-tays 
(a-rays), negatively charged beta-rays (B-rays) and electrically feat 
gamma-rays (y-rays). The radioactive rays a, B and y were Pronounced 
their name by Rutherford. 


Properties of a-rays : 
(i) a-rays are the streams of He** ions which have mass of 4am. and 
charge of 2 units that's why a-rays are called a-particles. 


(ii) When a-particles are passed through an electric field and a magnetic 
field then these are deflected. 


(iii) It has maximum power of ionisation through the gases. 


(iv) Its velocity is less than that of light and it is equal to the 1/10thof 
the velocity of light in vacuum (3 x 108 m/second) 


(v) It has least penetrating power as compared to that of B and y-rays- 
Properties of B-rays : 
(i) B-rays are streams of fast moving electrons. 


its com, 


a.m.u. and the 


(ii) Each B-particle is an electron having mass of 
charge of -1 unit. 


- to 
(iii) It has less power of ionisation through the gases as compared 
a-rays. 


(iv) Its velocity is equal to (33 — 92%) of the velocity of light- trating 


(v) It has more penetrating power than a-rays and less pen 
power than y-rays. 


Properties of y-Tays: 


(i) y-rays are electro-magnetic radiations of high energy- 
(ii) It is composed of photons (rest mass zero) of high ener8)" 
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oe. m thick lead block and 25 cm thickens? [Bi beg aie ale 
thro! - ofradioactive elements: Elements whichexhibit the phenomenon 
tivity are called radioactive elements and these are of two types; 

@ Natural radioactive elements : : 

The elements Po (84), At (85), Rn (86), Fr (87), Ra (88), Ac (89), Th (90), 
i oa nd U (92) are naturally occurring radioactive elements. 

(ii) Artificial radioactive elements : The elements Np (93), Pu (94)... to 
Habnium, Ha (105) are radioactive elements which have been synthesized 
inside the nuclear laboratory. These are called artificial radioactive elements 
and also called transuranic elements. 

The idea of the artificial radioactivity firstly came in the mind of 
F, Juliot in 1934 which was immediately supported by I. Curie. Various 
attempts were taken to produce radioactive elements artificially by lighter 
non-radioactive elements. Rutherford was working in this regard very 
rigorously and succeeded in disintegrating nitrogen nuclei by bombarding 
ordinary nitrogen gas with a-particles. Thus a nuclear reaction occurs as 


of yadioac 


given below : 
>N rf jHe* => jo" + iH! 
nitrogen a-particle oxygen isotope (radioactive) proton 


Thus Rutherford transformed an ordinary nitrogen into a rare isotope 


of oxygen. This was the first artificial (man made) radioactive element by 


nuclear transformation. 
Out of all the radioactive elements, Radium is the most powerful 


radioactive element and it was discovered by Madam Curie. 
Half life period of a radioactive element : Half life period of a 
radioactive element is the time during which half of the total number of 


atoms of the radioactive element disintegrate, and it is represented by 7. 
2 


Half life period (7) of an element = 0.693 
3 ny 
where; A is called disintegration constant or decay constant. 


Characteristics of half life period : 
‘ie Every radioactive element has its ow! 
fi ctive elements have different half lives. 
eos period of a radioactive element 
tions such as temperature, pressure, mass etc. 
(ai) A radioactive element can be detected by means © 
Period, 
radian) Staller the half life period of a radioactive e 
Vity and vice-versa. 


n half life and thus different 


isindependent of all external 


f its half life 


Jement, larger is its 


Scanned by CamScanner 


F yoursmahbook,.werdpress.com > | 


Radioactive element Half life Periods 
236 4.51 x 109 
me Years, 
Th”? 139 * 10" years 
Pe ’ 
Ac? 22 Years, 
eat 3.48 x 10* Years, 
aga 1622 years, 


Radioactivedisintegration:Radioactive substancesemitsp 
either a-particles or B-particles and some y-rays but both a and 
are never seen to be emitted simultaneously. As radioactivi isantcss 
phenomenon and its disintegration stops when unstable Nuclej 
stable and all the natural radioactive elements 8ive the fina] Produc, hi 
(Pb) as the end-product which is non-radioactive, d 


Rutherford-Soddy theory of radioactive disintegration ; Ratherfor 
and Soddy studied the radioactive disintegration and formulated a theory 
which is based on the following facts; y 

The radioactive emission is a characteristic of the isotope and it Vari 
from one isotope to another of the same element. Th 


The rate of disintegration of a tadioactive element a 


of time is proportional to the number of atoms of the ra 
Present at the moment, 


it a given instant 
dioactive element 


‘sent in a radioactive substance at any 

at disintegrates in a short interval dt, 

then the rate of disintegration is — aN and it is Proportional to N. 
Thus; —4N _ jn, 


aN 
dt ey =o hedt 
where A = a constant for a 


~ ; given substance called decay constant or 
disintegration constant or radioactive constant. 


On further simplification; N= Ne 
where; N, = Number of 


aoa © radioactivit 
never zero and it will be zero only at infinite time. 


Average or Mean lif. : The atom Of a radi anes - ; 
constantly but which Particular atom will isnt ubstancecisintegraes 
uncertain. Thus life span of every atom of a radioacrn © at any time is q' a 
The atom which disintegrates earlier has a ve Ctive clement is differe! a 
disintegrating at a later have a large life. Thus 25 short life and cote 
radioactive element the average life or Mean life of hacettain the life o! 7 
it is represented by T,,. The average life is thus defines pear is taken an 

S below by 
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fran 
__ gum of lives of all atoms _ 9 1 
elite (Tay) = Total number of atoms a j ad 
dn 


| 


averaB 


0 
yo 1 where, n= decay constant (disintegration constant). 
v ON a per 
2 i. sae urement of radioactivity 
nits an are various units of radioactivity— 
a of 1 g of pure radium is called curie; 


«9: The activity 
7x10" disintegration /second (decay / second) 


1 curie = : 
atherford , The amount of a radioactive substance which gives 10° 
Ri tion per second. 
gisintesra aa ’ 
Ps Rutherford = 10° disintegration / second 
Bac! uerel (S.1. Unit) : It is defined as the amount of a radioactive 
acquere” | es 1 disintegration per second. 
1 tegration / second (decay / second) 
incident! «ro rutherford equals one bacquerel mass. 
Radioactivi dioactive substance is measured by an instrument 
which is called Geiger Muller Counter. 
Radioactive Series: All the natural radioactive elements lie in the range 
of atomic numbers from Z = 83 to Z= 92. The nuclei of these elements are 
unstable and disintegrate by ejecting either an a-particle ora B-particle along 
with sometimes y-rays. The ejection of an a-particle lowers the mass number 
Aby 4, the atomic number Zby 2. The ejection of a B-particle has no effect 
x mber by 1. The atomic number 


onmass number put increases the atomic nu. 
is the characteristic of an element and a change in it implies the formation 
element. The new atom so formed is also radioactive 


of an atom of anew 

and further disintegrates into another new atom and so on. Thus a series of 

new radioactive elements is produced by successive disintegration until a 
d. Such a series is called radioactive series. 


stable element is obtaine: 
dioactive series - (UTAN) 


There are four important ra\ 
Uranium series, Thorium series, Actinium series and Nep 


tunium 
series 

Soddy-Fajan's group displacement laws: Every radioactive substance 
pir scat an a-particle or a f-particle and oftensome y-rays. Theemission 
se radiations change the original nucleus (called parent nucleus) toa 

w nucleus (called daughter nucleus). 
im group displacement law states that the emission of one 
while the se the mass number by 4units and atomic number by2 units, 
Proton ‘arta ecto of one f-particle is caused by the decay ofa neutron into 
number eckncites number in its emission is increased by 1 unit and mass 
and atomic Pas ae The emission of y-rays do not affect the mass number 
state (high pais but its emission changes the nucleus from an excited 

gy State) to aless excited (lower energy state) state 
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Beample ig popanicle OES yuan "4 
-pat F eion ssi 
, emission. emis" a a > agRa” 2 | 
Ra 86 more whan r 


88 
excited state excites H 
State 


; 5 Radio isotope dating : Naturally o, 

ioactive dating OF i i imating a 

soe isotopes have been very useful in ers : Seenating age) ie y 

= ie ‘eal events. Thus the technique of lagesreira Ms On or dant 

ore at isotope in the sample of the rock, dead plants or organism orin, | 

bio residue to estimate (measure) its actual (exact) age is called Radioagiy, 
«9 isotope dating: Baie 

or radio isotop example of a radio isotope datin 


Carbon dating is one of the best ; | 
idea of carbon dating was suggested by Prof. Libby a Nuclear physic | at 
of Chicago. Our atmosphere has a large number of stable isotopes, When | 5 


cosmic rays strike these isotopes a number of radio isotopes are produced 
One of these radio isotopes is carbon —14 (,C™) which is produced by the | sf 
bombardment of atmospheric nitrogen with a high energy neutron. | 
Nit ao sens iH. 

Radio carbon (,C'*) is unstable and decays (by emitting B-particle) into 
nitrogen which has a half life period of 5600 years. By measuring the ratio 
of the concentration of ,Ci* to ,C”? of an ancient organism like fossil, dead 
tree or plant one can measure (estimate) the exact age. 

The ages ofnon-living ancient geological substances like old rocks, earth 
etc are estimated by the use of uranium or its most suitable mineral pitch 
blende in which both uranium and thorium are found. This technique is 
called uranium dating. But for the most ancient geological rocks Potassium 
Argan dating technique is used. 

Applications of radio-isotopes : At present the radio-isotopes areused 
in every walk of our life. Some most important applications of these radio- 
isotopes are— 


1. The radio-isotopes are used in the form of tracer in medicines and by 
the Tracer technique tumours (unwanted growth of cells) in humat 
body are detected. 

2. The leakage in the pipe (tube) planted for the flow of underground 
water or oils are today detected by the use of radio-isotopes- 

3: The cancerous cells are destroyed completely by the use © 
isotopes. For example, cobalt-isotope (,,Co™) is today frequently“ 
in the therapy of cancer and in destroyin brain tumours. The elemetl 
radium (Ra) has been used for bevole and destroying cancerots 


f radior 


cells. 
4. The radio-isoto; i jdue 
pe (radio sodium) i any residu? 
unwanted circulatory system. ya ah Become 
7 " 


The radio- i 
radio-phosphorus is used today in curing bone diseases 


hs 
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«iodine is d to detect i 
dio-iodine is use ct any side effect a a 
gland. PPpears inside the 


ve radio-sodium is used to measure the speed of blood flow in the 


7 | man body: a 
o-iron is used to detect the disease like anaemi 

‘ i mia, ; 
+ malnutrient diseases. ia, tuberculosis 


2 238) j 
uranium (,,U***) is used to estimate the age of the earth. 


_ The radi 
8 ind othe’ 
The radio~ 
Mutation occurs in plants and seeds with intense radioactive radiation, 
 esulting in the development of new and improved plants. More 
effective insecticides have also been developed with the help of radio- 
jsotopes- 
Nuclear energy : Due to the nuclear transformation in any radioactive 
substance there is always a loss in mass which appears in the form of 
nuclear energy. Thus nuclear energy is produced by the simple conversion 
of lost mass into the energy by Einstein's mass energy equivalent relation 
AE= Amc, where ¢ = velocity of light in vacuum. 
There are two sources of nuclear energy ; 


(1) Nuclear Fission 

In 1939 two German scientists—Otto Hahn and Fritz Strassman 
discovered a strange and new type of nuclear reaction. They found that 
when Uranium nucleus (,,U 235) is bombarded with a slow neutron, the 
nucleus splits uP into nearly two equal fragments with the release of some 
free neutrons and tremendous energy of about 200 MeV per .,U 235 nucleus. 
Such a nuclear reaction was termed as nuclear fission. 

Thus the process (nuclear reaction) in which a heavy nucleus splits up 
into two nuclei of nearly comparable masses with tremendous release of 
energy and some free neutrons is called nuclear fission. Elements having a 
higher value of neutron to proton ratio are more likely to undergo fission. 


Neutron induced fission of uranium is represented as below : 
235 23 2 
gu + yn GU 36) + Balt! + Kr? +3qn! + 200 MeV. 


(Slow neutron) (compound nucleus) 


The average number of neutrons released in a uranium atom fission is 25. 


These neutrons produced in nuclear fission under favourable circumstances 
o fission and in turn emit more 


cause further atoms of uranium to underg: 
neutrons which will cause further fission explosion. Thus a chain reaction 
Is established ina short time releasing enormous sum of energy: One gm of 
.U** evolves upon fission about 2 * 10’ kilo-calorie of energy: 

Types of nuclear fission : Fission chain reaction is of two types, 
namely; 

1. Explosive or uncontrolled chain reaction. 

2. Controlled chain reaction. 
ie Pers or uncontrolled chain reacti 
Material ig ae neutrons keep on increasing 

nsumed is called explosive or un 


on: A nuclear chain reaction 
till the whole of fissionable 
controlled chain reaction. 
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i ds very quickly ,; 
ss (reaction) procee ” 
Such a proce: 


tremendous 


Sp 
i ion. 7, Hea! 
bomb isaps in the manufacturing of atom bomb Using Yow The, ®t 


Tu 

(nuclear bomb) was dropped on the Ree sof 

Inj 

Ww 

omPletely ai Ma 

Y-rays, “Stove, 
a tion : A fission chain Teaction yy. 
led chain reac f : ' 

2 at any explosion and in which the energy yee’ » Pg 
pie is called controlled chain reaction. & 
— uclear reactor is a practical example of controlled chain a 
I de Fudan reactor the energy released through the fission : = 

ES ; 
pencrate the electricity. : 
Basic components of a nuclear reactor 


(i) Nuclear fuels : The elements used to activate the controlleg i 


mm Hon, 
in the nuclear reactors are called nuclear fuels. Some col : non Mucearge 
235 . 3 

are uranium isotopes — U ?°3, U 235, thorium isotope ~Th?? ang Phau 
isotope — Pu? etc. 


: 'd to slow down the em: 
ii) Moderators : Moderators are use: : e entity 
ten Heavy water, graphite, beryllium, beryllium Oxide, some organic 
liquids etc.’are used as moderators. But heavy water is 


the best Moderate, 
because of its very small cross section and larger slowing down Si 
capacity. 


coolants. 


(iv) Control rods : To start and stop a fission reaction, control rods art 


used. Due to large absorption cross-section area Cadmium are Boron 
are used as control rods. When cont 


(v) Radia 
amount of per 
also generate 


wall m. ‘i to abso! 
aoe concerete wall any metres thick (lined with lead) 
these radiati 


builtb ‘ors in Indi Chicago unit it 
Was built Y an Italian 1 ean - rmi in Chicago" | 
at USA in 1949. nuclear physicist Enrico Fe 
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(ID) Nuclear Fusion : The process Of combinj 
a heavy nucleus with treme nbining two light Nuclei to form 


ndous re! ‘ease of ener, i Own as nuclea: 
1 f BY is kn 
as nuclear 


similar to fission, in fusion a 


; in's 
ly relation; AE~ Ame. Also like nuclear fission, in fen ey equivalence 
agi hydrogen, deutron, tritium and helium etc are involved 7 tyeicisuch as 

“| fusion reaction occuring in sun is given as below : typical nuclear 


1 1 
\H!+,H'+ ,H'+ HIS 2He* + 2e* + 24.7 Mey. 
The main difficulty in Carrying out the fusion reaction ; 
a reaction 
light nuclei are brought together, they strongly repel each ve a Mi = ne 
identical nature of charges on them. Thus for the occurrence of ebeen 
the K.E. of colliding nuclei must be high enough to spulciont 


ky The order of this energy is about 0.1 MeV. Overcome this repulsion. 
Ny To impart energies to nuclei as high as 0.1 MeV, th 

i 7 : /, the temperatu: 
IR have to raised to about 10°K. Without achieving the tember ue 


order nuclear fusion is not possible and that's why, the fusion is also called 
thermo-nuclear reaction. At temperature of this order the fusion materials 
hey are found in anionised state and behave likea Swirling mass of high density 
My and it is called plasma. At present the plasma is now assumed as fourth state 
ng of matter. The fusion is the source of stellar energy (energy released by sun 
Om and other stars). Sun is radiating energy at a rate of about 10% Joule /second 

* and thus losing about 4 x 10° tonnes of matter /second. Owing to very large 

mass (nearly 10*° kg) sun will continue to exist for several billion years, 

Wie The hydrogen bomb is a practical example of the nuclear fusion. The 
‘ety hydrogen bomb is about 1000 times more powerful than the atom bomb of 
th same mass which is based on nuclear fission. The essential conditions for the 
ns operation of hydrogen bomb are extremely high temperature and pressure | 
ee required for the fusion to start. Orice started, the fusion itself maintains the 
temperature to keep the process going on and for this purpose the atom bomb 
is used as a primer. By exploding the atom bomb the high temperature and 
high pressure is achieved which is necessarily required for the successful 
working of the hydrogen bomb. ij 


5. Electronic theory of valency & Chemical bonding, 


J Electronic theory of valency : This theory of valency is based the 
" electronic structures of the elements and hence it is called electronic theory | 
4 fvalency. According to this theory, inert gases like Neon (Ne), Argon (Ar), 
Krepton (Kr), Xenon (Xe) and Redon (Rn) except Helium (He) do not exhibit } 
valency because they contain a set of eight electrons called octet and their 
°F valencies are said to be zero. This makes their electronic structures very stable | 
J and do not take part in any chemical reaction. That's why also inert gases aS 

| found to be in free state and these are monoatomic. Helium (He) Rabat 

two electrons in the first orbit of its atom. Hence its first orbit is comp etely 

fil ; is very stable. Consequently inert 

a led up and its structure is therefore also very sta Frncnitsc They 
i 8ases atoms have highest ionization potential than all other ele ae ain 
j ave zero electron affinity. Hence, they exhibit no tendency | 


°r share electrons and do not generally exhibit valency. | 
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trons ; 
er elements inka . 
saves Fig their atoms. ea ae ae tutu ma & 
outermos' inert gases. Ss ris, the : 2 
stable than those tt a set of 8-electrons (Octet) in their outermog Ls _ 
tendency to comp e 

losing or gaining or shari 


ng electrons and thus they exhibit valency, by 
Examples : 


(11) ——> Na*+ e! = valency of Na=1 
(i) Na 


(2, 8) 
(ii) an ——> Mg*?+ 2e7! => valency of Mg =2 
ii) Mg 
2, 8,2 (2, 8) rom 
iii -1___» Cl! = valency of Cl = 
(iii) nee +e eigen 
(iv) O (8) +2e1—_» O7? = valency of O= 2 
2,6 (2, 8) 


Ions : The electrified or electrically charged atoms OF a group of atoms 
is called ions. Examples ; Na*, Mg**, CO,-~, CI, 80; ete. 
There are two types of ions— Cations and Anions. 


Cations : The ions which have positive charges are called Cations, 
Examples ; Na*, Mg**, Al*** etc. 

Almost all metallic elements are cations, while H* and NH,‘ cations are 
made from non-metals. When one or more electrons are ejected from the 
atom then cations are formed. 

Anions : The ions which have negative charges are called anions. 
Examples ; Cl-, O--, so, CO,~ etc. Almost all non-metallic elements are 
anions. 

Generally, the atoms of metallicele: 
form cations and so these are called ele 


Example uutermost orbit of the atom 
(@) Naqj—y, nary oa . 

2,8, \1 (2, 8) e'. Thus valency of sodium = 1 
(ii) O (8) + 2e71 ee, 


neg 2 oo valency of oxygen = 2 


by CamScanner 


es of: chemical bonding: There a, 287 
ectrovalent or Ionic bonding, covalent: meee “yPesofchemicalbondi 
i in, 


V. 
BS. nding: . 
E flectrovalent or Ionic bonding : The by 
tron transfer from the one atom to 


cr 
| se : 12/8) Q, 8,8) 

Here, one electron is donated by sodium an y 
poth Na* and Cl completed Octet and thus saan daar by chlorine and 
compound is formed. chloride (NaCl) or ionic 

Characteristics of electrovalent compounds: T! js 

'Btoyp whose molecules are bounded by aecuavalens Cama hemical compounds 
‘ My electrovalent (ionic) compounds. The examples of these enaing a called 
NaCl, MgCl, CaO etc. and these have following charactelistee, Ss are— 


(i) These compounds have high m.p. and b.p. because of the presence 


Calleg of strong intermolecular forces of attraction in their solid states. 
Hay ne, (ii) These compounds are non-volatile because of their high m.p. and 
°cted fact (iii) These compounds are generally soluble in water because they 
: generally ionise in water, ions become heavily hydrated and they disappear 
called a in the intermolecular spaces of water molecules and dissolve. 
cal Dig (ivy) In aqueous solution they get ionised like following ; 
meng NaC! water, Na+ CI (two ions) 
roreclatie K,SO, water, 2K*SO, ~ (four ions) 
ile theate (v) These compounds in the solid state are made of the oppositely 
nanioasal charged ions but the ions are held together by the stronger electrostatical 
forces of attraction. Hence the ions are not mobile and thusionic compounds 
are bad conductor of electricity in solid state. But their aqueous solutions 
ord vat are good conductors of electricity, because the ions become mobile in the 
sombinest solution. 
othenie® (vi) The fused state of these electrovalent (ionic) compounds are also 
rtoabis good conductor of electricity, because ions become mobile and they can 
‘henit® carry electricity across the fused mass. Thus electrovalent compounds are 
onds oe good electrolytes in the aqueous solutions and in fused state. 


(vii) These electrovalent compounds are insoluble in organic solvents, 


because the organic solvents are covalent compounds. 

(viii) When a large number of molecules of an elec’ Ht 
compound join to form a crystal, the unit cell of the crystal has a 
shape, 

Covalent bonding : The bond formed by 
electrons between two atoms in which atoms for 
Such a way that formed molecules achieve a per™ 
Of the inert gas, is called covalent bonding. 


trovalent (ionic) 
finite 


of the sharing of the 
hemical bonding in 
ic structure 


the result 
‘m the cl t 
anent electron 
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Example : 
(i) Whena pa! 
molecule by two 


ir ofelectron is produced by electrons Sharing; 
‘hydrogen atoms then a single Covalent bee aie bya 
H H> H—H Is forts “ 
F f electron are produced by sharin, 
- hen two pairs 0: 8 OF a} 
n Ba molecule by two oxygen atoms then a double “ovalent bo iy 
al Sa 
formed. “XE ot : 
O- OO 
"2a ' 
- airs of electron are produced by the sharin, 0 
i ae by three nitrogen atoms then a tri eal 4 
ina 


le 
ple Covalent on 
are formed. 


a @ 
xN@=—aNi> N=N 
a> 


Characteristics of covalent compounds $ ; 

(i) All covalent compounds are found either in the State of Basor li 
or in the form of volatile solid. ig 

(ii) These compounds have low m.p. and b, 
intermolecular forces among the atoms with compa: 
(ionic) compounds. 

(iii) The covalent compounds are insoluble in 
organic solvents. 


(iv) The covalent compounds in the liquified state or in the form ofits 
solution are bad conductor of electricity because in these States they dont 
produce any ions. But covalent compounds like HCl, NH, etc in the form of 
their aqueous solution conduct electricity because of the Presence of ions. 

(v) All covalent compounds exist in their molecular forms and these 


compounds take part very slowly in the chemical reactions with another 
covalent compounds. 


-P- because Of we: 
Tison tothe Clectrovalen 


water but Soluble in 


Tt atom. 
Example: In H,(H-H), 


the covalency of hydrogen is 1, in 0, (0-0! 
the covalency of oxygen is 2, 


in CH, the covalency of carbon is 4 of 

Co-ordinate covalent bonding :In co-ordinate covalent bondingthep! 

of electrons are obtained by only through single atom and in this tone ée 
hibais which Supplies electrons Pair is called donor and the atom" 


donor atom and a~ve cha 
Example : i 
owe Ple : To form i 


ete are the examp 


niu i 
©ns like carbonate ion (cO,~), amm 
les of co-ordinate covalent bonding 
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: The pair of electrons whi 
._ of electron ‘ which doesn't tak i 
one pain ess of electrons in covalent bonding is called ime ae of 


Th 
hae on. H 


i® | 
‘ N zy or H — " 5 ie pair of electron 

H H 
ammonia (NH,), nitrogen atom has a pair of electrons which 
art in sharing. 
having both ionic and covalent bondings : There are 
compounds which have both ionic as well as covalent 


jously in 
pesn't take P 
Com junds 
“, chemical 


: The chemical compounds like sodium hydroxide (NaOH), 
drogen cyanide (HCN), Sulphuric acid (H,SO,), calcium carbonate 
hy )etc. have both ionic and covalent bondings. 


(CaCO; 

Covalent compounds and their shapes : 
Covalent compounds Geometrical shape Angle of bonding 
Carbon dioxide collinear 180° 
Water angular 104.5° (105°) 
Ammonia pyramid 109° 
Methane tetrahedral 109°28’ 
Ethelyne planar 120° 
Acetelyne collinear 180° 
Carbon tetrachloride tetrahederal 109°28’ 
Phosphorus pentachloride triangular bipyramid 120°90° 
Sulphur hexachloride octahedron 90° 
Hydrogen sulphide angular 92° 
Sulphur dioxide angular 119.5° 
Phosphine pyramid 107.5° 
Cupromonium ion squared coplanar 90° 


6. Oxidation - Reduction 

Oxidation: The oxidation is a chemical process in which either the ratio 
of electronegative atoms or radicals of an element or a compound increases 
or the ratio of electropositive atoms or radicals of the element or compound 
decreases. 

Example : 2Mg +O, —> 2MgO, Cc+0O,—> co,. 

. 2H, + O, —> 2H,0, 2FeCl, + Cl, —> 2FeCl,. 
of Gan : The reduction is achemical process in which either the ratio 
orthe eee atoms or radicals of an element or a compound increases 

eeaeaar of electronegative atoms or radicals of the element or compound 

Exa: A 

imple: Cl, + H,S —» 2HCI + S. 
2FeCl, + H, —> 2FeCl, + 2HCI. 


> 
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finition of oxidation and reduction on the basis OF jg, . 
Def dation : The oxidation is a chemical Process in w, ich nic the, 
hi a irareaee or negative charges decrease On the j, ons, Sithe, ‘i 
cha i 
2 Example : FeCl, — FeCl, os - 
=  Fett+Cl+Cl—> Fe*** 47-4 Cry cr, 
ion is a chemical process in whi 
ion: The reduction is acl T which g 
ieee ae or negative charges increase on the ions, ithe, Pos, 
Example: SnCl md SnCl,. 
=  Sn**** + 4Cl- —> Sn** + 2CI1-. 
Definition of oxidation and reduction on th 
theory: ~ , ; ; 
Oxidation : The oxidation is a chemical process in which ato se 
transform themselves by lossing one or more electrons and ultimately on 
to a high electropositive state or a low electronegative State, me 
Example: 2Mg + O, —» 2Mg** O?- 
Pp. 8 2 
2FeCl, + cl, —_ 2FeCl, 
(Fe**+2Cl"")  (Fe*** + 3C1-) 
Reduction : The reduction is a chemical Process in which 
ore electrons and ul 
tronegative state. 


© basis of gl 
ic 


atoms or ions 
timately come 


electron. 


Example : The element or compounds like Oxygen (O,), Ozone (0) 
Hydrogen peroxide (H,0,), Nitric acid (HNO,), Potassium permangnet 
(KMnO,), Potassium dichromate (K,Cr,O,), Lead oxide (PbO,) etc i 
oxidising agents, while the elements or compounds like hydrogen (H, 
hydrogen sulphide (H,S), Carbon monoxide (CO), Sulphur dioxide (50, 


Carbon (C), Hydradiode acid (AI), Stanous chloride (SnC1,) etc. are reducing 
agents. 2 


Examples : The compounds lik, 
* . -, + . 
dioxide (SO,), nitrous acid (HNO, 
and reducing agent. 
Oxidation Number 
which indicates the 
element. 


phet 
Hydrogen sulphide (1,5) 
») etc. are used as both oxidising 


: The o: 


jg a numbet 
Xidation number of an element is 
degree 


by! 
of xidation or reduction suffered 
Characteristics : 


«get 
te is 
all elements in the elemental st@ 


| because of lack of Oxidation Or reductian 
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Na 
: 0 1) 0 0 0 0 o 2 
sie oxidati ‘on number of an element in a compound : 
‘i 'S equal to its 
one Jes: Na‘IcI", FeCl", cu? cr. 
. «dation number of a metal is positive i 
ee » While th; 
ve in a compound, views 
i°0 the sum of oxidation numbers of all atoms in a molecule i 
samples NaCl Na=+1 ee 
Ex cl=-1 | Sum=0 


Ca, (PO), 3Ca=2x3=6 
2P=2x5=10 }sun-0 
80 = 8 x (2) =~ 16 
: mpoundcontainstwonon-metals, the: 
bins i <n a negative oxidation number ce etal aie 
ent is assigned a positive oxidation number. 
20=2x(-2)=-4 
S=+4 
s#0,2 
Pcl, P=+5 
5Cl=5 x (-1)=-5 |sum-o 
Pec 
(v) The sum of oxidation numbers of all atoms in an ion is equal to the 
charges of the ion. 
Examples: ion FeS,* 2S =2 x (-2) =-4 
Fe=+2 
(vi) The oxidation number of oxygen in a peroxide is equal to - 1. 
Example : H,O, 2H=2x1=2 
20 =2x (-1)=-2 
Inall chemical compounds oxygen has an oxidation number - 2 but in 
metal peroxides it has an oxidation number equal to — 1. 

Explanationof Oxidation, reductiononthe basis of oxidation number : 
Pres is a chemical process in which the value of the pee 
tik T of the atom is increased while the reduction is a chemical 

ich the value of the oxidation number of the atom is decreased. 


de Ss electronegative 


elem 
Examples: SO, 
Sum =0 


Sum =-2 


Sum =0 


0 
viele F, + 2HCI"! > FeCl,"? + Hp. ; abou 
Ito, 5 viously theoxidation numberofiron( ee dace ened 
tom 2 while the oxidation number of hydrogen (H,) has e eccuxience of 
xidati ie 0. Thus in the above chemical reaction there is an o on (F1,). 
®nin iron (Fe) and an occurrence of reduction in hydrog: 2 
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Here we can also define oxidisi 
following ways ; ising agent and reducing 

The oxidising agent is that subst. Bent j 

4 ance which j, in 

number of the another substance, while the Bi increases 
which decreases the oxidation number of the ahote agentis th le rida, 

This concludes that the substance whose oxid, a8 Substance. : 
that becomes oxidised and it is a reducing agent, eine Number ; 
oxidation number decreases that becomes reduced a Substa, 

it 


agent. 


stan 
is an gy" 
7. Acid, Base and Salt 
Old Concept of Acid : 

Acid : An acid is a compound which contains repla 
atom or atoms, a part or whole of which can be replaced b ceable hydro, 
or a positive radical. Y MEANS ofa men 

Examples : HCl, HNO,, H,SO, ete. are aci 

y A, cids be 

replaceable hydrogen atom or atoms. cause they Contain 
Characteristic properties : 


(i) Acids taste sour. 
(ii) Acids turn blue litmus and methyl orange red. 


(iii) Acids react with base and alkali to form salt and water. 
HCl + NaOH ——> NaCl + H,O. 
(Acid) (Base) (Salt) (Water) 
(iv) Acids (strong) like HCl, HNO,, H,SO, etc are good conductors of 
electricity in their aqueous solutions. 
(v) Acids liberate H, gas from metals. 
(vi) Acids liberate CO, from carbonate, brown fumesof NO, fromnitrit, 


SO, from sulphite and H,S from sulphide. 


Modern concepts of Acids 
(i) Arrhenius's Ionic theory : According to this theory acid is te 
substance which provides hydrogen ion (H*) on dissolving in water. 
Examples : HCI + H,O (water) = H*+Cl-. 
H,SO, + H,O (water) = 2H* + SO,~- ; 
(ii) Bronsted and Lowry theory : According to this theory acid is 
substance which provides proton to another substance. : 
Examples: HNO,# H*+NO,. | CH,COOH = H’ + CH,CO0 
(iii) Lewis's electronic theory : Accor 
substance (molecule, ion or radical) which has 


ding to this theory ot 
: tendency to accept . 


pair of electrons. 
Examples : 


1 cations ar 


(Lewis Acid) | Normally al 
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(i) Oxy Acids : The acids which have h 
ed oxy acids. Ydrogen an, d 
call tes:Th ids; ©xygen both ies 
Examples : The acids like H,SO,, H,Po 
acids. 


yy HNO, etc. are exam 
(ID) Hydra Acids : The acids which have 


Ples of oxy 
js absent are called hydra acids. 


Uses of Acids : (i) Uses of sulphuric acid (H_SO 
is used in petroleum exploration, in the a vane acid HLSO, 
of explosives, in the Preparation of colours ana ied * Various types 
construction of accumulated batteries, oo 
(ii) Uses of nitric acid (HNO): Theacid HNO. j . 

A reheat lO, isused ’ 
and manufacturing of medicines, drugs and fetilicer Test ane 
photography, in the Preparation of explosives and in the pre are aI 
aquaregia. HNO, is also used in laboratory as a reagent. Paration of 

(iii) Uses of hydrochloric acid (HCI) : The acid HC1 is used as a reagent 
in the laboratory, in the preparation of aquaregia and in the inanifeencie 
of dyes, colour and drugs etc. 8 

(iv) Uses of Acetic acid (CH,COOH) : This acid is used as solvent 
used in the preparation of vinegar, in the preparation of acetone and in the 
processing of sour food stuffs etc. 


(v) Uses of Formicacid (HCOOH): Thisacidisused inthemanufacturing 
of insecticides, as a preservator of green fruits, in the processing of rubber, 
in leather industries etc. 

(vi) Uses of Oxallic acid (HOOC—COOH) : This acid is used in 
photography, in the colouration and printing of the cloths, in the bleaching 
of leather, in removing ink spot from the cloth. 


(vii) Uses of benzoic acid (C,H,COOH) : This acid is used as a 
Perservator of medicines and food stuffs. 
(viii) Uses of Citric acid (C,H,O,) : This acid is used in washing metals, 
in the Processing of food stuffs and drugs, in cloth industries etc. 
Old Concept of Base . 
Base : Bases are the compounds of metals or the radicals of the metallic 
resemblance, which react with acids and form salt and water. Basically bases 
are the oxides and hydroxides of metals. 


T uunds like 1H, 1H, th 
Examples : The compo like Na,O, Na,OH, KOH, MgO etc. are the 
bases, 2 = 


. etals 
The oxides and hydroxides of alkali metals and sae 
are strong bases, while oxides and hydroxides ofetere 
bases, 


4 The Water calishia haan ano called alkalies. 
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Modern concepts of Base 
(D Arrhenius's Ionic Theory : According to this ths 
substance whose aqueous solution Provides hydroxig e ion (oe dase 7 
Examples : NaOH + H,O (water) = Nat (aq) + OH- (a) ). a 
NH,OH + H,O (water) = NH,* (aq) + ORS = 
(11) Bronsted Lowry theory: According to this theory base ian 
which accepts proton from another substance. Substa, 
Examples: H*t + OH~ = H,O 
Ht+ CH,COO- = CH,COOH (Acetic acid) 
(III) Lewis's electronic theory : According to this theo i 
substance (molecule, ion or radical) which has a tendency to iowa’ is 
Pair of electrons. alone 
Example : 


Be oe i 
+ H > le 7) 


(Lewis Base) 
Characteristics : 


(ii) Bases turn red litmus blue a 

(iii) Bases react with acids and 

(iv) Strong bases like Na,O, NaOH, K,O, KOH etc. 
of electricity in aqueous solution 


are 800d conductors 
and fused state h 
electrolyte. 


ence these are Bood 
(v) The oil and sulphur dissolve in bases. 

(vi) Bases like oxides and hydroxides of Zn, Al, Sn, Pb, Cr, As, Sb ete 
dissolve in acids as well as in hot concentrated NaOH and KOH solutions 
which are called amphoteric. 

Types of Bases : 

Water soluble bases : The bases soluble in water is called alkali. The 
bases like NaOH, KOH, Ca(OH), NH,OH etc. are examples of alkali 


: The bases insoluble in water like Cu0, 
FeO, BaO, Fe(OH), ete. react wit i 


@) Uses of calciu 
in house whitewas 


Production of b 
the 


m hydroxide [ca(o: 


ST by Cancun: A” 
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a : : The base (alkali 

Gi) reagent in the laboratory, in the Production of on sr ha 
used as ¢ the gases like co, and SO, ete. 
psorber O 


. of Calcium oxide (CaO) : The base CaO is i 
Gv) Usehe under construction houses, in the fanaa in the form of 


a manufacturing of i 
cone aH), in the production of bleaching powder etc, Ber caneus 
g0% 


f magnesium hydroxide [Mg (OH 
ake seidity from human bade, : 
Gate poisoning, in sugar industries etc. 
aci (vi) Uses of magnesium oxide (MgO) : 
a pplement of rubber, in the manufacturing of 


( 2] : The base Mg(OH), is 

in the form of Antidote due to 

The base MgO is used as 

drugs etc. 

Salt : A salt is a compound formed by partial or complete replacement 
f the repla ceable hydrogen atom or atoms Present in an acid molecule by 

. eans of a metal or a radical which acts like a metal. 


Examples : HCl + NaOH ——» NaCl (Salt) + H,0. 
HNO, + KOH ——> KNO, (Salt) + H,0. 


H,SO, + NH,OH ——> NH,HSO, (Salt) + H,0. 
Classification of salts : 


(i) Normal Salt : A normal salt is a salt formed by the complete 
replacement of replaceable hydrogen atoms from anacid molecule by means 
of a metal or a group of elements acting like a metal. 


Examples : The compounds like KCI, NaCl, FeSO 14 Na,SO,, FeCl, etc are 


normal salts. Obviously a normal salt doesn't contain replaceable H-atom 
in its molecule. 

(ii) Acid Salt: An acid salt is that which contains one or more replaceable 
hydrogen atoms in its molecule and is formed by a partial replacement 


of H-atoms present in an acid molecule by means of a metal or a positive 
radical. 


Examples : The compounds like NaHSO. 1 NaHCO, KHCO,, NaH,PO, 
etc are acid salts. 


(iii) Basic Salt : A salt which contains O2- 
is called basic salt. 


Examples : The compounds like Mg(OH)Cl, [Mg(OH), - MgCO,], 
[Cu(OH), . CuCO,] etc are basic salts. 
(iv) Acidic Salt : A normal salt which is formed by the neutralisation 


of a strong acid and a weak base is called acidic salt because its aqueous 
Solution turns blue litmus red. 


Examples : The compounds like FeCl,, ZnCl,, HgCL, Fe, (SO,),, HgSO, 
etc are acidic salts, a 


(v) Alkaline Salt : Normal salts which are formed by the neutralisation 
Of aweak 


sing acid and strong base are called alkaline salts because their aqueous 
utions turn red litmus blue. 


Na Examples : The compounds like Na,CO,, CH,COONa, Na,C,O,, 
2°407, 10 H,O ete are alkaline salts. 


or OH” group in its molecule 
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: Normal salts are those which are f 
i) Neutral Salt : : 3 
é ea of a strong acid and a strong base are calleq te by te 
eae their aqueous solutions are neutral to the litmus. ral sa 
re ‘ 
Examples : The compounds like NaCl, KCl, Ko, NaNo, : 
KCIO, etc. are neutral salts. ; Xb, 
wit) Double Salt : A double salt is a mixture of 
dissolution in water gives two types of metal ions. 
Examples : The compounds like Potash Alum Ik, i cA és 
i 2 
24 HAO], Mohr's salt [FeSO, . (NH,), SO, . 6H,O], Ferric Alury IK ge 04 
(SO,), . 24 H,O] etc are double salts. Fe 
‘(wit Complex Salt: Acomplex saltisasalt which contains a comple, 
or complex neutral molecule in which there isa central metal fon ion 


ea SUTTOUNded 
by a number of neutral molecules or negative ions. 


tWo salts Whi 
‘ich 


Examples : The compounds like potassium ferroc 
potassium argento cyanide (K[Ag(CN),]), tetra ai 
({Cu(NH,),]SO,) etc. are complex salts. 

Uses of Salts : 

(i) Uses of Sodium chloride (NaCl) : This is an ordinary salt a 
frequently in human food stuffs, as a Ppreserver of dress chicken, 
and fish, in the manufacturing of various chemical compounds etc, 

(ii) Uses of Sodium bicarbonate (NaHCO,) : This is used as a baking 


powder in the kitchens, in removing acidity from human body, in fire 
extinguisher devices etc. 


vanide (K,[Fe(cy) ' 
MiNO cupric sulphate 


Nd used 
Mutton 


(ii) Uses of Sodium carbonate (Na,CO,.10 HO) : This is used as caustic 
soda, in the dry cleaning of cloth 
the manufacturing of detergents, 
compounds etc. 


in 
ical 


es, in the manufacturing of glasses, 
in the manufacturing of various chemi 


(iv) Uses of Potassium nitrate (KNO,) : In the Production of gun 
powder, in the manufacturing of core components of the fire crackers, in 
glass industry, in the Production of fertilizers etc. 


(v) Uses of Copper sulphate (CuSO,.5H,O) : This is used frequently 
as insecticides, in electroplating, in the colouration and printing, in the 
purification of copper etc. 

(vi) Uses of potash alum [K 
used in the purificati 
bonding in colourati 


,80,. Al, (SO,),.24H,0] : This is frequently 
on of water, in the manufacturing of drugs, as a colour 
ather industries etc. fe 
When salts of strong acids and strong pore 
hey simply ionize in the solution but do not react 
se 
Although, when a salt of strong base and weak acid or weak e 
and Strong acid is dissolved in water, it reacts with water to produc id 
Original acid and base from which the salt was formed. This processis “ 
hydrolysis Of salts, 
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MW 
eu by 
Up. jue : The pH value of a substance i ; 
a i pi vthe acidity and basicity of the substance yt ees int simply 
4 reser ]to the logarithm of the i i alue of solutio: 
¥ k wert mericall equa Bi of the inverse of the hydrogen ion (1) 
% Bncontration 
Wh 1 =- log [H* 
oy thus: P= log [al 8 [H"] 
\| Jue of a substance lies betw: 
2 ( The pH v4 een 0 to 14. If the soluti 
80! _ybstance has its PH value less than 7 then the substance is AaEeas 
he i value is more an 7 then the substance is alkaline (basic) while if pH 
Pe P jue is exactly 7 then the substance is neu tral. Thus various substances like 
0 ign reahol, SUB pulp-paper etc have various pH values which are frequently 
Me, used i” industries: 
Key pHvalues of some ordinarily used substances : 
SSN} )) 
lp, substances pH values Substances pH values 
. Lemon 2.2-2.4 Vingear 24-34 
wine 2.8 - 3.8 Tomato juice 40-44 
Jus Bear 4-5 Coffee 45-55 
YUtto, Human urine 5.5-7.5 Pure water 7 
Human blood 7.3-75 Milk 6.4-6.6 
= Buffer Solution : The solution which resists changing in pH value 
S without disturbing the original acidity and alkalinity (basicity) of the 
solution is called buffer solution. The solution of sodium acetate and acetic 
bse acid is an example of a buffer solution. The solution in which buffer solution 
ee is accommodated that works like an extremely weak acid. 
tial 
8. Chemical Symbol, Formula and Equation 
aia Chemical Symbol : The complete name of an element is expressed 
ie in short by a letter or a group of letters, this is called chemical symbol. 
In chemistry the chemical symbols of the elements were developed and 
fi propounded by Berzelius in 1811. 
h A Generally the first letter of the correspondingelement of English, French, 
or German name is a chemical symbol. 
k Some elements and their symbols : 
ut Elements Symbols _|Elements Symbols 
Hydrogen H Barium Ba 
Nitrogen N Calcium Ca 
Bromine Br Fluorine F 
: ees Mn Carbon c 
4 . lea Mg Oxygen Oo 
4 . oune a Phosphorus P 
ismuth Bi Molybdenum Me 
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Some elements whose symbols are based upon their 


: € Calin nang. 
SomMalements corresponding elements S761. 
Sodium Natrium Ns 
Copper Cuprum cu 
Potassium Kalium K 
Silver Argentum re 
Iron Ferrum Fe 
Gold Aurum y 


u 
Chemical formula : The group of symbols through which the mo} 
of an element or a compound is expressed in short is called chenw® 
formula. ical 

Normally chemical formulae are of three types : 

i) Molecular formula: The formula through which the 
atoms present in the element or compound are exhibited is 
formula. 

Examples : The element hydrogen has two ato: 
its molecular formula is H,. Similarly in a molecule 
hydrogen atoms and one oxygen atom, so its molecular f 


actual numbe 
called ™oleculs 


emperical formula. 


Examples : The organic compound ethane 
formula CH, while acetelyne (C,H) and be 
emperical formula CH. 

(ii) Structural formula: The formula thro 
the atoms of the element in the compound ai 


(C)H,) has its emperical 
nzene (C.H,) have same 


ugh which the arrangementof 


re exhibited is called structural 
formula 
Examples : 
H,O—>o — y, NH,—> H—N—H 
| | 
H H 
H 
| HH 
ne Ch c= SS 


; hemical substance is the simple multiplier of its 
emperical formula, 
Thus; n= Mole 
where n= 1, 2,3 
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Thus; the burning of carbon in oxygen and t 
ap ressed bY @ chemical equation given as be’ 
bee c+0O,—~> CO,. 
Thermochemical —_— : The pein e 
' energy is expressed alongwith correspondi ; 
4 em thermochemical equation. In the Genes teste tons 
free energy 1S pope by + sign, while absorbed energy is coher 
ae sign. Also. the c remical Teaction in which free energy teleased | 
called exothermic reaction, while energy absorbed in the reaction is called i| 
endothermic reaction. The formation of ammonia (NH,) by the chemical | 
f nitrogen (N,) and hydrogen (H,) is an exothermic reaction = | 
N, + 3H, ——> 2NH, + 22.5 k cal. , 1 
The formation of nitric oxide (NO) by the chemical reaction of nitrogen | 
(N,) and oxygen (O,) is an endothermic reaction. 
N, + O, = 2NO - 43.6 kcal. 


Ionic Equation : The chemical reaction in which actual atoms and ions 
xhibited in the real form of an equation is called ionic equation. 


‘© form carbondioxi 
ndio: 
low; xide can 


‘quation in which change 
reaction o! 


are e 
Example : The ionic equation between zinc (Zn) and dil. sulphuric acid 


(dil. H,SO,) can be displayed as below ; | 
Zn + 2H* ——> Zn** + H,. 
similarly; Zn + Cu?* ——> Zn?* + Cu. 


9. Chemical reactions 

The process in which the atoms of the substance or substances are ' 
rearranged in such a way that the result of which another substance or H 
substances are formed is called chemical reaction and it is expressed by 
the chemical equation. In other words, we can say that if one substance 
reacts with another substance or any substance reacts itself and form anew 
substance or substances then this activity is called chemical reaction. 

Example : If the mixture of hydrogen and oxygen is burnt out then the j 
water is formed. 
2H, + O, ——> 2H,0. | 

Thus the chemical reaction is a process of splitting of bonds and the 
formation of some other bonds among the atoms. Therefore a large amount 
of energy of various forms like heat energy, light energy, mechanical energy 
etc are produced in the chemical reactions. \ 

Examples of the chemical reactions in our daily life : There are various | 
examples of chemical reactions in our daily life like the oxidation of the food- 
stuffs inside the human body, the respiration or breathing mechanism, the 
ripening process of fruits, to prepare wine by the process of fermentation 
of the fruits etc. 


Various types of chemical reactions : 
(i) Combination reaction : The chemical 


is two substances form a new substance (pr 
the new substance are quitely different from th 


| reaction in which two or more 


oduct) and the characteristics 
e original substances 


ee 
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(reactants). Also such reactions occur either among the Clemeng 
compounds. ; 7 P % 
sor nc mugen ie Mg me en, 
powder of the magnesiu 
2Mg + O, ——> 2MgO. 

(ii) Decomposition reaction : The chemical Teaction in whig ‘la 
chemical compound splits or decomposes into two or more smaller chem ee 
compounds. The characteristics of the newly formed compounds (pro, duc 
are quitely different from the original compound (reactant), Thus s) 
decomposition reaction is the inverse of the combination Teaction, s 

Example : When calcium carbonate (CaCo,) is heated then calcium 
oxide (CaO) and carbondioxide (CO,) are produced. 

CaCO, ——» CaO + CO,.t 

(iii) Displacement reaction : The chemical reaction in which the atom 
of an element replaces the atom of another element from the compound an, d 
forms anew compound and usually a more active element Teplaces another 
which is less active in the compound. 

Example : When the pieces of zinc are mixed in the solution of Copper 
sulphate (CuSO,), zinc replaces copper and zinc sulphate (Znso,) is formed 

and alongwith it copper is precipitated. 
Zn + CuSO, ——> ZnSO, + Cu. | 

(iv) Double decomposition reaction : The chemical reaction in which 
two substances (reactants) do mutual transfer of their respective 8toupsand 
form two new chemical compounds. 

Example : When sodium sulphate (Na,SO,) reacts with barium chloride 
(BaCl,) then the white Precipitate of barium sulphate (BaSO,) and sodium 
chloride (NaCl) are obtained. 


(NaCl) then a white Precipitate of silver chloride (AgCl) like curd and 
sodium nitrate (NaNO,) are obtained. 
AgNO, +Nac] ——. AgCl | + NaNO,. 

(vi) Neutralisation reaction : The chemical reaction in which acid . 
base do mutual transfer of respective groups (radicals) and form salt al 
water. 

Example : When the aqueous solution of sodium hydroxide ae 
aie with the aqueous solution of hydrochloric acid (HCI) then sod 
chloride (NaCl) and water (H,0) are obtained, 


NaOH + Hc} ——~> NaCl + Ho, 
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(vii) Hydrolysis reaction : Th. aieeis a 
eak acid or weak base comes, inthe cone : Faction i Which th, 
salt of 


nN in 
f wat 
er i 
and Teacts with acid 


be pase in the partial form. 


Example : By the h 
roxide (NaOH) and 


it 
ydrolysis of Sodiu 


d carbonic acj M carbonat 
hy cid (HCO © ( 


ir Organic co) 
7 + mM pr < 
Example : The isomerisation ounds, 


urea (NH,CONH,). bisa <Janate (NH,CNO) into 
NH,CNO—> NHCoNH. 
(ix) Endothermic reaction : The cher sl 
absorbed is called an endothermic teactio 
Example 
oxygen. 


mical reaction j i 
s tion in which heat is 


: To form nitric oxide (NO) by the combination of nitrogen and 


N, + oO, ——~> 2NO - 43.2 keal, 
(x) Exothermic reaction : The chemical 


reaction i i 
RR Stead saci cig min which heat is released 
Example : To form water (H,O) by the combination of hydrogen and 
oxygen. 


2H, + O, —> 2H,O + 136.74 keal. 
(xi) Reversible reaction : The chemical reaction which proceeds in both 
directions is called reversible reaction. 
Example : When the water vapour is supplied on the red heated iron, 
then ferso-feric oxide (Fe,O,) and hydrogen are formed. 
Example : 3Fe + 4H,O = Fe,O, + 4H, 
(xii) Irreversible reaction : The chemical reaction which proceeds in 
only one direction is called irreversible reaction. 
Example: 2KCIO, ——» 2KCI + 30, ; 
NaOH + HCl ——> NaCl + H,O. 


10. Change in energy in chemical reactions 
The chemical reactions occur due to the difference in energy of reactants 
and products. In fact the reactants have more energy and take part in ed 
chemical reaction to achieve a more stable state (lowest energy). a ae oe 
ina chemical reaction the energy of the reactants is more than the energy 
the products. 


Activated state and Activation energy : Before oy m anywhere and 
Feaction the reactants absorb some extraneous energy i called activated 
tansformed themselves in a higher energy ie Bane reactants go toa 
rlate or excited state. The extraneous energy by whic 


'her energy state is called activation energy- 


olving ina chemical 
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On the basis of activation energy and the change Of ener, 
reactants and products, the chemical reactions are of two types Ween ty 
(i) Exothermic reaction : The chemical reaction in which heat i 
is called an exothermic reaction. S Tele, 
Examples : N, + 3H, ——> 2NH, + AE (Heat) 
C +O, —» CO, + AE (Heat) 
(ii) Endothermic reaction : The chemical reaction in which h 
absorbed is called an endothermic reaction. at ig 


3000° 
Examples: N, +O,» 2NO- AE (Heat) 


C +2S—-» CS, - AE (Heat) 

Bonding energy : The energy needed to break all the bonds of 
molecules of asubstance of one mole and to transform all the Molecules aE 
the atoms is called bonding energy. In other words the mutual combinat; . 
of free atoms require some energy to form the bonds of the Molecules in 
one mole substance is called bonding energy. The bonding energy of the 
substance is expressed in kilo Joule per mole. 

Thus the breaking of the bonds of the substanceis an exothermic Teaction, 
while the formation of the bonds is an endothermic reaction, ‘ 

Heat of reaction : The energy released or absorbed after completing a 
chemical reaction is called heat of reaction. 

Example: 2H, + O, —» 2H,O + 483 k Joule. 

Heat of formation : The energy released or absorbed in the formation 
Of 1 mole of a compound by their constituent components of the elements 


Seq 


Examples : H+ 1/20,» H,O + 241.5 k Joule. 


Heat of combustion : The thermal energy obtained by burning a 
molecule of the substance in the oxygen gas is called heat of combustion. 
Example: C+ O, —> CO, + 395 k Joule. 


in which those chemical reactions are studied which are happened in the 
Presence of sunlight is called Photo chemistry. 


The chemical reaction which activates by absorbing the sunlightiscalled 
a photo chemical reaction, 


Examples: H+ cl, Rel 2HCl 
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corrosion : The metallic corrosion ig 303 


‘ an oxidati 

ache : ‘ation-reducti 

ss i : = air and moisture and ore 
Med in the form Of laye a 

i. TSon 

Te of oxide and yan oa paris 

: TOXi 

sie : ved not to be completely destioye = 

examples : (i) When an iron piece is left for a | 


On; i ‘ 
then a layer of brown colour around it is appeusest time in the Moist 


ia i is left for a] Rr 

ii) When a copper piece is | ra longer time in moist aj 

ee: green colour around it is appeared. moist air then a layer 
a 5 # 

There are certain metals like platinum, 
cess of metallic corrosion does not occura: 


Hii 
Mer which metals absorb the atmo, 


i 
rocesS nich some unwanted substance: 


In fact the metals in the prese, 


in 
etals. Nce of air a; 
m ind 


avert themselves into the mixtu 
continued until the metals is 


ait 


pro ‘als are called novel 
metals. 
Rusting of iO 2 be rusting of iron is an oxidation reaction and it is one of 
thebestexample o the metalliccorrosion. Inthe presence of airand moisture 
the phenomenon of metallic corrosion takes place and consequently the 
mixture of ferric oxide (Fe,O,) and ferric hydroxide [Fe(OH),] appears as 
loosened layers in brown colour which is called rusting of fron. 
4Fe + 30, + 3H,O ——> FeO, + 2HFe(OH),, 

Galvanization : To avoid the rusting and for a longer life of the 
metallic bodies like of copper, iron etc. a thin layer of zinc is coated on 
such bodies which is called galvanization and metallic bodies are said to 
be galvanized. 

Thus by any way or means if the contact of air and moisture is removed 
from the metallic bodies then the process of metallic corrosion can not be 
occured and the rusting is stopped. Exactly this process is followed in the 
galvanization. 

11. Solution 

The homogeneous mixture of two or more substances in which at a 
constant temperature the relative amounts of the solute and solvent can 
change up to a definite limit is called solution. 

The solution of salt in water, the solution of sugar in water etc. are the 
examples of the solution. 

Characteristics : 

(i) The solution is a homogeneous mixture of two or more substances 
and in the solution the radius of the solute particles is less than 107 cm, 
that's why these particles can not be seen even through the | 7 
___ (ii) In the solution the solute and solvent particles diffuse to each othe! 
in such a way that they can not be distinguished. 

(iii) The solute particles present in the solution can no! 
the blotin, F E 

8 Paper. 

(iv) The solution is permanent and transparent. 

amonlute and Solvent : In a solution the se Lata 
} called s Sicalled solute;-wtule the SOT al Jectric constant is 
Solvent. The solvent which has larger “© 


tbe filtered through 


ents in smaller 
rger amount is 
a better 


a 
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solvent. The value of the dielectric constant for the water js _— = 
called Universal solvent. : Ws 
Uses of solvents : ; 

(i) In the manufacturing of drugs. 


(ii) In the dry cleaning where solvents like benzene, Petrol otc 
ai 
used. . : : 
(iii) In the manufacturing of perfumes, in colouration etc. 


(iv) Inthe processing of various types of food stuffs and in the 
of various types of beverage. 
Classification of solutions : 
Types of solution Examples 
Solution of gas in gas_ Air, mixture of gases. 


Solution of liquid in Solution of gases like Br, CO,, NH, etc in Watee 
gas cloud, mist, fog etc. 


Solution of solid in gas Solution of iodine in air, smoke etc. 


Production 


Solution of gas in Solution of CO, in water (H,O), solution of Hq] Bas 
liquid in benzene (C,H,) etc. 

Solution of liquid in Solution of alcohol in water, solution of bromine in 
liquid carbon disulphide, solution of H,SO ., in water etc, 
Solution of solid in Solution of sugar in water, solution of iodine in 
liquid carbon tetrachloride, solution of lead in mercury, 


starch, gel, protein etc. 
Solution of gas in solid Solution of hydrogen in Palledium metal, solution 
of camphor in air etc. 
Solution of liquid in Solution of mercury in thalium, solution of water 
solid in sugar, solution of water in salt etc. 


Solution of solid in Zincin copper, tin in copper, aluminium in copper, 
solid solution (alloys) of zinc and nickel in copper. 


Saturated, Unsaturated and Super saturated solution : The solution in 


which the maximum amount of the solute is dissolved ata fixed temperature 
is called saturated solution. 


The solution in which some more amount of the solute can be dissolved 
ata fixed temperature is called unsaturated solution. 


Butif the temperature of saturated solution isincreased then the capacity 
of the solute to dissolve in the solution is also increased and it is called 
supersaturated solution. Thus in super saturated solution an excess amount 
of the solute is dissolved in the Solution which is beyond the capacity of the 
solution at a fixed temperature. 

Solubility: The maximum amount of solute dissolved in 100 gm solvent 
at a definite (fixed) temperature and Pressure is called the solubility of the 
solute in that solvent, 

Thus if at an: 


y temperature say °C issolved in Wm 
of solvent, say P ry: + W gm solute be dissolve 


water then the solubility of the solute in the water 
_ WX 100 
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temperature on sol 


+ 1. Selubility . 7 30! 
solid substances increase with increase a Ordinarity re 5 
seria substances like sodium sulphars °F temperature Bag olubitity Seti 
* £alcium h; a 


rc whose solubility decreases 
The solubility of gas in the 
some important facts related t 


pha E ere ar i 
ran ietease of tempersc® calcium ort 
quid decreases With rise i 
: sti of temperature, 
i. Non-polarsubstancedissolvesinnon-po| 
is soluble in carbon tetra chloride ii: ° 
: '€; bromi, 
2, Non-polar substance Sieh ee . 
carbon tetra chloride is not More soluble ; he ae ies 
in , 
3, Usually polar substance diss 


in 
1 water ple; 
ss Olves ji 
alcohol is more soluble in Water, In polar so 


vents, Example; Ethyl 


Wt. = 32) in water. 
Concentration of solution: Theamount 
eck ea of solute « 5 
of the solvent or solution is called concentration of hea a See 
little amount of solute be dissolved in the solution then the aotuti Iso if a 
to be dilute and this is unsaturated solution. ons said 


Micro-level classification of solution: 
Dispersion : If the constituent particles (molecule, ai 


a substance is scattered around the another substance t 
dispersion. 


Here the first substance is called dispersed substance and second 
substance is called dispersive medium or medium of dispersion. During 
the phenomenon of dispersion two types of substances are formed — 


(i) Heterogeneous substances like suspension, colloid etc. 


tom or ion) of 
hen it is called 


(ii) Homogeneous substances like true solution. 

The sizes of the dispersed particles in suspension, colloid and true 
solution are different. 

Suspension : The substance of a little size particles which are insoluble 
in solvent, but which are visible distinctly through the naked eye is called 
Suspension. : 

Thus it is a heterogeneous mixture of two or more substances a = 
it the sizes of the dispersed particles are of the order of 10 a hues 
The little particles can be filtered and these are temporary Thue pees 
common tendency to scatter from the medium of eo ewe polluted 
Many examples of suspension in our common walk o! 
water of river, smoke in atmospheric air etc. cous mixture of 

Colloid or colloidal solution : This is a eter Ee patsed particles 
two substances in which the order of the sizes of t ‘idles can not be seen 
lie between 10-5 cm to 1077 cm. These dispersed par’ 
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General Science 

We 

sd vye but can be distinctly seen through 

th the naked eye A anor Sh Ultra 
eines not be filtered by the eee a tee disperses Migs, 
ihe colloid al solution are permane esser tenden, a 

eo colloids caaeateees 

from the medium of dispersion loidal solut; ; to a 4 
There are so many examples of colloidal solution like milk h 

. * Ben, 


ink ete. : bh, 

ion: Thisisa homogeneous mixture of two o, a 
Pee ian particles has the nie pon Sspigss of 
to * cm. In true solution the dispersed particles diffu 
medium of dispersion in such away see es can not be distin, 
dispersed particles can easily cross the blo ng Paper and canneulihe 
The true solution is the most permanent and transparen, 


hi 1 

the OTe Sub 
Tange of any. 

Se OF inter, he 


t aMong a 
of solutions. ; : 
The examples of true solution are the solution of Sugar in a 
solution of ordinary salt in water etc. at " 
Neutral, Acidic and Alkaline solution : The solution in ‘ 
concentration of hydrogen ions (H*) and hydroxide ions (ony hich t 
then it is called a neutral solution. is “ 


But the solution in which the concentration of hydrogen ~— 
more than that of hydroxide ions (OH”) then it is called an acidic wa 
while the solution in which the concentration of hydroxide ions (on™ 
more than that of hydrogen ions (H"*) then it is called an alkaline solu Jig 

ion, 
12. Gases law 

Boyle's law : The volume of a definite amount of a Bas ata 
temperature is inversely proportional to the pressure of the Bas. 

If at a constant temperature the volume of a defini 


ite amount (mass) of 
a gas is Vand its corresponding pressure be p then 

Va at or, V=K ul 

Pp Pp 


where K is a proportionality constant. 
=> pV= K (constant) => pV. = pV, 


Thus at a constant temperature the Product of the pressure and volume 
remains constant. 


Constant 


But, since; volume = —™4ss_ 


density 
= gy _m 
=> Vv headers ek as 
Thus, by Boyle's law 
m _ m P Pp. 
Pap a, Pag Ta a > g 7 constant. 
= PX d. Thi 


to its density ata 


Charle's law 
Pressure is directl: 


ional 
s tells that the pressure of the gas is directly proportion 
constant temperature. t 
: The volume of a definite amount of a gas at acon" 
Y Proportional to the absolute temperature. 


‘ 
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pata Constant pressure the Volume f 
’ ” Of a des: 


{its corresponding tye 2 . 
unt and , i 8 temperature (abe 
“ veTon , K where; kj lute) nts 
7 Ss 
Proportionalit 
. | : y ©onstant, 
> 5 r, 


pressure’s law : The pressure of a definit 
- wectly . 4 
jume is directly Proportional to the absolute tant Of a gas at aco, 
ve eMperatu stant 
re. 


a definite a 
Mor 
bsolute) is Tther (mass) of agas 


jt at aconstant volume the pressure of 


P and its corresponding temperature i 
is 
pau 
>. = K, where K j 
pe Tor Isa pro i i 
4 P Portionality constant, 
Pr, 2 
= => p,T, = p,T, 
nt 142 Pot) 
Ecsesst equation of state : The equation of state of a 
gefinite amount is an equation in which pressure, temperat reand volume 
r mean ‘ure and volume 


= 


For 1 mole gas, by Boyle's law p « t 


, where Tis a const 
Now, by charles law ; 


ant. 


p«T, where Vis a constant. 
Now, combining both Boyle's and Charle's law ; 


px r , when both Tand V vary 


T : 
=> p= R V ; where R is a constant called universal gas constant. 


/ “Pals V. 
R= ae ie. fk = 2°2 § pv=RT 
1 


i T 
This is the required gaseous equation of state. 


2 


Similarly; for n mole gas pV = nkT. 

Absolute temperature scale : The temperature scale in which - 273°C is 
assumed to be zero is called absolute temperature scale. Also the absolute 
zero is a temperature at which molecular motion cease. 

Thus 0°C = 273K, 100°C = 273 + 100 = 373 K. 

= TK=(T-273)C. 

Standard temperature and pressure (STP) or Normal i eae 
pressure (NTP): The temperature 0°C or 273 Kis called nora) . am ook 
or standard temperature. When in a barometer the mercury sit eer et 
mm then this atmospheric pressure is called peso anor eee 
pressure. This isequivalent to Jatmospheric pressure. us 


and 760 mm (76 cm) of Hg (mercury) is called STP or NTP. 


f intermixing of different gases 


Diffusion of gases : Natural process © istence of their own forces of 
having difference in their densities and existe 
8ravity is called diffusion. 
$< 
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4 olume of a gas ‘om 
In unit ae of diffusion or velocity Of the es, 
container is ed diffusion:Grahamin 1883propou,, risk D of te i, 
Graham's!a the rate of diffusion of gases and it is cal], 1, Ba? 
theory ee as below ; *d Graha Si, 
of diffusion aie temperature and pressure the rate of iffus She 
At Saat proportional to the square root of the Sion oty 
gases are 


a 
«Ole 
hac 


TS iy 
mn if two gases have relative densities d, and — he 
rates of at be r, = r, then n 
1% Ta, 1%, * Ji, 
lle teens 
ea gg 
d : ; 1 
= : = Fa = rate of diffusion « Tas 
Thus, the lighter gases diffuse at a faster rate and Vice-versa 
de piieatione Ths CHEN OM ROE Se preci apa oe 
occasions like in the production of Ansal's marsh gas, in the se 


the gaseous mixtures, in the determination of vapour densities of the tion of 
in the separation of the isotopes etc. Bie, 


Dalton's law of partial pressure : It states that the total Pressure of 
gaseous mixture of a definite volume of the Bas is e fa 


qual to the sum Of parti 
pressure of the component gases. 


If there are three gases A, B and C whose Partial pressures are 
and p. then according to Dalton's law of Partial pressure total Pressure (i 
of the gas = p, + Ps + Po 

Avogadro's hypothesis : At equal temperature and Pressure in equal 
volumes of all gases there are equal number of molecules. 

If at equal temperature and pressure a gas has volume Vand there isn 
mole gas then 


Ven i.e. volume of the gas is directly Proportional to the no. of mole. 


13. Chemical kinetics & Chemical equilibrium 
Chemical kinetics : The bran 


ch of chemistry under which the rate of 
chemical reactions and the activities related to its inner mechanisms are 
Studied is are called chemical kinetics, : 
_ On the basis of the rate of teaction, chemical reactions can be classified 
into two categories — 
F se 
A. Fast reaction : The chemical reaction which ends quickly, ed 
of the very fast rate of Teaction and such reaction can not be a 
(determined), 
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%y IIys H 
Mat Gene peociam ChlenseQNec) is mixed Such Way. For exa 
tn ag , then the cl emical reaction Gea in the Solution se if 
yh mate Oe jossible to determine the rate of reas TS So rapidly ee. Silver 
|, eit is san 2 The chemi ction, Quick] 
h, pat! Siow reaction : The chemical reaction which y 
cl 
OC actior a 
wa wd he acti n can be studied ae TY temperature 


ind! e wnbetween ethyl alcohol (Cy 
hee resenice of H,SO, is an example 
— 
CH,COOH + C,H,OH = CH,Cooc, 1, 
and Heterogeneou: 5 
omogeneous us reactions :; Th : 
a ih reactants are to be found in the same Pht beter, reactions 
in nical reactions are called homogeneous reactions. But ‘State then the 
chem chemical reactions are to be found in more tha if the reactants 


te are oe st cn heterogeneous. one physical states 
Jly under the chemical kinetics hi 

eae a endlied, eterogeneous types of chemical 

Rate of reaction : The change of concentration of the react 

oducts in a chemical reaction in unit time is called the rate of aie or 
since during the occurrence of a chemical reaction the concentration of he 
reactants decrease and the concentration of the products increase. Thus, the 
rate ofreaction can alsobe defined as the rate of decrease of the concentration 
ofthe reactants or the rate of increase of the concentration of the products. 

Factors governing the rate of reactions : There are various Factors 

(parameters) which govern the rate of chemical reactions and these are 
following; 

1. Concentration of the reactants : The rate of reaction is directly 
proportional to the concentration of the reactants. Thus larger the 
concentration of the reactants, faster would be the rate of reaction and vice- 
versa. 

2. Temperature : Generally at higher temperature of the reactants the 
rate of reaction is fast and vice-versa. 


+H,0 


3. Physical state of reactants : The physical state of reactants specially 
affects the chemical reactions of the heterogeneous type in which reactions 
occur on the outer surface (layer) of the reactants. Generally the larger area 
of its outer surface activates the chemical reactions to occur rapidly. Ifa solid 
reactant is broken into a number of pieces then its surface area is increased 
and the rate of reaction automatically becomes faster. 

4. Nature of reactants : The rate of chemical reaction is directly and 
sharply affected by the nature of reactants. For example;sodium metal reacts 
"idly with water at an ordinary temperature. 
ai rest of catalyst : In the presence of catalys' eae 
& increase or decrease. In fact in the presence of ca y’ hanges. The 

"gy and the processing of action of the chemical reaction ¢ 


t the rate of reaction may 
e activation 
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0 4 the activation energy and the r 
scruase’ = 5 - 
talyst sae negative catalyst increases the 
rile the vm becomes slow down. 
« 


te 
actiy, 


OF, 
sonitive © 


‘a “dey 
' tion 
pecomes ft 


and 


the radiation. 


‘le react 
in dark, while reac 


a dark 2HCI (extremely slow) 
- H,+ © . 
Thus ; <i sunlight | 2HCI (extremely fast) 
H,+ Ch 


the reaction : The minimum numbe, 


t in a chemi of Aton, 
tants which take part in Mica] Teaction 


Molecularity of 
scules of the reactan” 
pice arity of the reaction. — cHcbow. 
les: CH,COOC Hs * Na 3 SHO} 


ly oy X 
molecul 


Examples : Ch 


jon =1+1=2 
molecularity of the reaction 


HO, > H,O+ ss O,. molecularity of the Teaction 


f the reaction : The sum of the powers (exponent Otindc 
See ecated with the concentration in the chemical Teactionis =i 
the terms ass : " 
eT e reaction. . 
ue and Irreversible reactions : The chemical re. . 
Vv , n 
os in both directions either from left to right or from Tight tole zs 
Pied reversible reactions. The reactions which Proceed from lef, tory, 
ca called forward reactions, while the reactions which Proceed from r fi 
ieeare called backward reactions or reverse reactions, In reversible reaction 
the reactants transform themselves into the products and vice-versa 
Examples: 3Fe + 4H,O == Fe,O, + 4H,. 


N, + 3H, == 2NH,. 


‘Actions ih 


The chemical reactions which proceed in onl 
right are called irreversible reactions. 


Examples ; 2KCIO, —> 2KCI + 30,. 


ly one direction from leftto 


NaOH + HCl —» NaCl + H,0. 

Chemical equilibrium: The state of 

of forward reactionis. equal tothe rate of 
equilibrium. As the chemical equilibri 
sometimes chemical equilibrium is al: 


achemical reaction in which the rate 
backward reactioniscalled chemical 
ium is dynamic (executing motion). 
So called dynamic equilibrium. 


Classification of chemical equilibrium : 


Generally there are two types of chemical equilibria— 

(i) Homogeneous equilibria ; 
equilibrium and in which the 
the same Physical state (solid, liquid or gas). 

Gi) Heterogeneous equilibr i i et 

bade ibria ; hich i618 
equilibrium and in which the seeder ere 
different physi 


reactants and the products are to be foundin 
ical states. 
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‘sari Constant: The ratio of the rate of forward react 

reaction 1s called equilibrium constant. The fie, rie 

constantata fixed temperature but its v: sie hi toi a 
alae chanjes wit 


soun 


nd its off : 
of mass action 


¢ chemical reaction of a substance is directly proportional t 
y al to 
{the substance. In other words the rate of chemical aaeien 


ants is directly proportional to the product of active masses of 


14. Electro Chemistry 
chemistry under which those chemical reactions are 


pranch of 
assing the electric current is called electro 


which occur during Pp: 


chemist" ; 

ytes and Non-electrolytes : Electrolytes are those substances 
hich are found in the liquified state but whose aqueous 
e good conductor of electricity. Examples ; Acid, base or alkali, 
Jectrolytes. 
jectrolytes are those substances (compounds) which are 


but whose aqueous solutions are bad conductor 
yelectricity: Examples; sugar urea, chloroform etc. 
process of decomposition (dissociation)of the liquified 


Electrolysis: The 
aerate (compound) or its aqueous solution by passing an 


electric current is called electrolysis. 

Electrolytic cell : Electrolytic cell has a container in which an electrolyte 
e it and the phenomenon of electrolysis is completed under the 
ditions. In an electrolytic cell two metallic plates or metallic 
din the container called electrodes. The electrodes of the cell 
he positive and negative terminals of the battery. The 
hed with the positive terminal of the battery is called 
ith the negative terminal of the battery is called 
anode. The electrolyte in the solution decomposes into charged radicals or 
groups which are called ions. The positively charged ions are called cations, 
while the negatively charged ions are called anions. On passing an electric 
current through the electrolyte cations are formed on the cathode and a 
anions on the anode. Also an oxidation takes place on the anode and a 
reduction takes place on the cathode during the electrolysis. 

Faraday's law of electrolysis : On the basis of various experiments 
conducted by Michale Faraday regarding the phenomenon of electrolysis 
he propounded two laws which are called Faraday’s laws of electroly 
stated as below; 
an : The quantity of the substance released from each pane 
mney e electrolysis is directly proportional to the quantity of e! lectri 

passed through the electrolyte. 
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suitable con 
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az 
electrolyte Jampere electric current is 


yh an ‘ i Passi 
- ee Fy if m ym substance Is deposited then; Ssing is, 
1 te 
= malto7m Zit. My, 
here; Zisa constant called electro chemical equivalen, 
wher, & : : 
Here, if 1 lamp. 
1 sec. 
then m-7 


at the electro chemical equivalent of a Sib 


4 alls us th 
This tells btained from the substance (electrolyte) i 
np, the 


mass required which is 0! 
nt up to 1 sec. ss 
Ifanelectriccu rrent is passed through Various 4 
hen the amount of the substances depositeg ay 

tive chemical equivalents. ate gi, i 


1 amp curre! 
Second law: 

ed in series 
groupe din se n 
proportional to their respe' 
Ifx, Vp Zee are the deposited amounts of the substance 


; : _ 
"are their respective chemical equivalents then nd E 


Also, from first law, 

y= Z, y= Zl z= Z,lt 

where, Z,, Z, and Z, are electro chemical equivalents of the deposi 
substances. 
ah 

Z 


va = Z«E 
z 


up t 

dep 
Thus; 1 Faraday = 96494 coulomb (approx. 96500 coulomb) 

Application of electrolysis : 

1. In electroplating : Low quality metal is laminated in the form a thin 

layer on good quality metal for a longer life and attractive look by the 

process of electrolysis is called electroplating. 

In electrotyping : The blocks, graphics etc in the printing industries are 

composed by the process of electrolysis is called electrotyping. 

3. In electro refining of metals : The metals like copper, silver, gold etc 
are obtained in their pure forms by the process of electrolysis call 
electro refining of metals. 


vn 


3 jum, 
4. Inelectro metallurgy : There are certain metals like sodium, poe a 
aluminium, calcium, magnesium ete. which are extracted i elec 
respective compounds by the process of electrolysis is ot 


metallurgy. 
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ait evaluation of the equivalent Weight ; 
1 A of 
5H sie manufacturing of chemical és the Metals, 
* vctrolysis various types of drugs, organic ‘unds 
. manufactured. and in, Process of 
les : Caustic soda, h “°MPounds 
o TOX{ 
thane, acetylene etc are Produced by ¢ ee chloroform, i 
a re 


313 


ol 
e 


are 


* BY the 
Organic 


le above 


oF nl nergy. A ‘rough which chemi 
ene reiypeexample of a Galvanic cell. In this cel] thers cellis a Practical at 
on of conc. Copper sulphate (Cuso tine conta nich 
as 


. : iskepting 40 timer in whi 
verted inside the solution of CuSO, wi te wi as ich 
ainer a porous container is kept in whi 1Ke a cathode 


. 5 ch s 
filled up in which a zinc rod is inserted aad ite a piu acid (H,S0,) | 
iS cts like 


Tr . 

current flows. Tod and a zin, 

Jectro chemical series : The series obtai : 

strode potentials of various elements nes en g the standard 

chemical series. The electrode Potential of hydrogen 2s - called electro 

chemical series. mea its aie 

Inelectro chemical series hydrogen is ke 

like good reducing agents (most active) are 

like good oxidising agents (less active) are 

Electro chemical series : Li, 

Ni, Pb, H,, Cu, Hg, Ag, Pd, Au. 
Characteristics : 


isin 


< rod an electric 


ptinthe middle, 
kept in the abo 
kept the below. 


K, Ba, Sn, Ca, Na, Mg, Al, Zn, Fe, Cd, Co, 


while elements 
ve the elements 


(i) The larger the value of electrode 


potential, the tendency to form ions | 
among the metals would be correspon 


dingly more. 
(ii) In electro chemical series an element can re; 
kept at a lower position in the salt solution. 


(iii) By the help of this series it can be concluded that 
can release hydrogen from a hydra acid or not. 


(iv) By the electrode potential of the element of this series the Possibilities 
of occurrence of oxidation - reduction reactions can be predicted. 


Place the another element 


an element (metal) } 


(v) The relative power of oxidising agent and reducing agent can be 
evaluated by this series. 

Arrhenius's theory of electrolytic dissociation or decomposition : To 
explain the entire aspect of the electrolytic dissociation and the behaviour 
ofan electrolyte in its aqueous solution a Sweden based chemist Arrhenius 
Propounded a theory in 1894 which is called Arrhenius's theory. The main 
Points of this theory were given as below; : a 
(Themoleculesofanelectrolytein aqueoussolutionsplit automates’) 
charged Particles which are called ions and the phenomenon nore | 

‘nization. The Positively charged ions are called cations, while neg; 
“arged ions are called anions. 
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i ng ions and ionized Molecy 
tion among, 
ueous solu 
Gi) Inanad 


equilibrium ts est 
an aqui m 
qi) In alae 
nized and its amount 1s exp 
WM ‘J 


ssociation. 
degree of dissocia 


les a 


ablished. , $Me, 
sous solution only certain crystals of all the Mole 
wou ed in the forms of degree of iomctky . 
ation * 
ae : 
No. of ionized molecules by 
No. of molecules 
) The phenomenon of the electrolysis occurs on the ele, 
he : 
eo The conductivity of the solution depends on the no, ol 
» solution. eos 2s 
in y ohuiigats : The chemical reaction in one si the Salt ang 
ions or inelecules of the water mnutaaly cas © each other ang forthe 
acidic or alkaline solution is called hydrolysis. - 
7 H odium carbonate (Na,CO,)hydrolyses j 
Example : When sodi paneer oe 
then sodium hydroxide (NaOH) and carbonic aci: bCO,) 
Na,CO, + H,O == 2NaOH + Bes ; 
2 . i ntration of an acidic Tkali 
1H Scale : The hy drogen ion conce , alkali 
neues solution is expressed in the term of pH. Thus PH value ofa sin or 
isdetined ona logarithmic scale as negative of the logarithm Of the hydrop. 
ion concentration (H*) expressed in gm-molecule Per litre. Ben 
Thus, pH = - log,, [A] 


Thus amount of dissociation = 


Ctrog, " 
fiong Ply 
Ons y 
Preseny 


1 Wate; ( 
Are for ‘Lo, 


e 


pH value and hydrogen ion concentration [H*] 


{H") 1 107 104 10° 107 10% 49110 102 ig 
PH 0 2 4 6 7 8 10 2 

< Neutral ae 
Increasing Acidity Increasing Alkalinity 


Buffer solution : The solution whose acidity or alkalini 
and remain intact after mixing an the acid or alkali in vel 
and also its pH value does not change then it is called a bi 

There are two types of buffer solution — 

(i) Acidic buffer : The solution which is a mixture for a weak acid and 
alt then it is called an acidic buffer, 

Examples : The mixture of a solution of ai 
the mixture of a solution of boric acid and b. 

(ii) Basic buffer : The solution which is a mixture of a weak base and 
its salt then it is called a basic buffer. 


Examples : The mixture of a solution of ammonium hydroxide and 
ammonium chloride etc. 


15. Fuels 


ch provide heat either by 
are called fuels. Almost 
within themse! 
8aseous fuels are most 


ty does not alter 
Ty small amount 
'uffer solution, 


its s. 


cetic acid and sodium acetate, 
orax etc. 


The substances whi. 
reacting with another 
amount of carbon 
air. The 
fuels, 


alone or by combiningand 
all fuels have a substantial 
Ives and produces heat on burning these a 
suitable and preferable than solid and Tiqui 
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ue 
ss val component of the natural gas is methane 
he sas is obtained as 2 bye-product of the Petroleum, 3) a, 
natural i the well The natural gas 1s basically used in i Oils ue by 
ie : ‘ 

eontined It | fertilizers. © Prog hl” 
Cty 

ny 


J chemica 


. The fuels which are obtained from the resig : 
5 Si; ‘ 


ained confine inside the earth” 


Fossils fuels: | pega 
trees, animals (which were zs Is, Generally in fossi in 

vars) are called fossil fuels: ; 'y ‘ossil fuels the Mee pt 
Me oe bot having, high calorific values _ Present. The fee 
ot é Hee natural gas etc are the examples of fossil fuels, Sigs 
petroleum, s 

i i Is: 5 
Main fossil fue! , . 

1. Coal : The coal is a very important types of the fossils fu 
tound abundantly inside the earth. The coal is mainly made fre “hi 
free carbon and its compounds and the compounds Of nitrope m6, 
me ete, are also present in small amounts. The coal is Mainly cla. Ut, 
fou types — Peat, Lignite, Bituminous and Anthracite. “site, 

yu os — . 2 : " 
« duced in the first phase of the extraction 


coal is pro 


The peat 4 
an ordina' 


bituminous is ry OP or cals tipel een is the bes 
oe alamong all. Nearly all coal 0 the worl a i uminous type, Th, Vn 
is also called brown coal. On burning the anthracite coal no. Lig 

mely large amount of heat is Senerated Ale e 


dan extre! 
lis obtained in the last phase of the coal extraction so 

mainly used in driving the rail engines 
nd 


f coal gas. In the absence of air if the coal is by, 
s etc. are obtained and the process involveg FT then 
n. Thus customerly coal is used ona large scale 
of boiler, engines and furnaces, as a reducing agent in metallurgy andi 


manufacturing of various chemical substances 
2. Petroleum : The petroleum is a brown black colour vily tig,, 
which has a special type of smell and basically it is made fraih ware 
hydrocarbons (solid, liquid and gas) and sulphur whose calorific ‘ies 
extremely high in comparision to the all solid and liquid fuels. The cru 
um substances undergo the process of fractional distillation dun 
and it ultimately splits into various hydrocarbons whid 
are separated. The components of hydrocarbons in a fractionating colum 
are separated at their respective boiling points. By the process of fraction 
distillation which is applied on the crude oil (petroleum) the following 
petro substances— asphalt, lubericating oil, paraffin wax, fuel oil, dies! 
oil, kerosene oil, petrol, petroleum gas etc are obtained. 
compressed natural gas (CNC) 
and init the main compo" 
inflamebly and provide 
sure, normal a 
ed as LPG int 


coal 
produced an 


anthracite coa 

The bituminous coal is 
the preparation oO 
coke, coaltar, coal ga 
destructive distillati 


petrole 
its exploration 


The liquified petroleum gas (LPC), 
are the mixture of ethane, propane and butane 
isnormaland iso-butane, which burns very quickly 
a substantial amount of heat. Actually on increasing Pre’ 
isobutene is compressed and consequently liquified and us 
cylinders for the domestic purposes h 

eis a the 
Calorific value of the fuels : The calorific value of 4 fuel fel 
amount of heat obtained by the complete burning of 1 gram one 
~_ 
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» heat produced or gene F 
wen The he Pakie value of Boe Fated is ©pressed j 
yee” rhe cale uel must be hi eee © in calorie, 
ve joule: ee value of the hydrogen is Maximum but now all 
calor nut 


safe storage is difficult to carry out aK is not used 


erature 
iti temperature at which a substance 
in 


ne mit srature- 
‘ie" remP* a: The process of burning of a substa: 
pe sti’ roduces heat and light is called comb: 


begin to burn is called 


nce in the presence of 


ustion. In oth 
3 : : er 
he combustion is a process of chemical reaction in wae 
ite 
an iS 


a otis roduced and heat produced is sufficient to carry forward 

end lig’ ‘Also the combustion is an oxidation reaction, ae 
on. and Incombustible substances 

ie 


pstances which burn in the Presence of oxygen or air are called 
e a substances. The substances like carbon, sulphur, candle. 
mpustib le ties wee examples of combustible substances. : 
5 ium 


ich P' 


whit 
nv 7 that ¢ 


weet 


tal i 
he subs stible substances. The substances like sand, stones, bricks 
incon amples of incombustible substances. ‘ 
re 


pleand Non-favourable conditions of combustion:Thesubstance 
pare yours the combustion process is called combustion Prompter like 
whic 


ngen tne vourable condition of the combustion. Thus the necessary 


stance, presence of the combustion prompter (like oxygen or air) and 
whetpievement of the ignition temperature must exist. 
the ac 


Types of combustion : Generally there are four types of combustion : 


(i) Rapid combustion : The combustion process which takes place 

ckly (rapidly) in a very small interval of time in which heat and light 
Fics is called rapid combustion. To burn a match stick, to explode a 
ie cracker etc. are the examples of rapid combustion. 


(ii) Slow combustion : The combustion process which takes place 
dowly is called slow combustion. The inhalation is the best example of a 
slow combustion. 


(iii) Auto combustion : The combustion process which takes place 
without the support of the external heat is called auto combustion. To burn 
phosphorus is an example of an auto combustion. 

(iv) Explosion : The explosion is a burning process of the substance 
bie occurs due to an external pressure. To explode a fire cracker or 

mb are the examples of explosion. , 
Rocket fuels : Generally those fuels are used in the rocket which have 


i nd 
*very high calorific value, which can ignite themselves very quickly a 
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re amou are 
nely large : ellants (fuels) — }; al 
me etwo types OF POP! S)—liqui,,™ 


: suid paraffin) and solid Propel] Brg ay 
vent He sHants are alcohol, }j ant (ir “ll, 
é ‘ s igaid prope b liquig lke 
1 » others liqu hs 

aah 
able oxydiser is taken and story iy 
Nant is burnt out, while in saint iy 
use of a propellant a large Prope ; 


, Ly tt By the which raises the insj Moy, 
dabees a ae due to its ace a larger inside ieee Pressure! ks 
satis prod a S SSUTE tage 
eat Paar ene ne a 
rases like CO; may stream called jet. Consequently a rocket jg ; with 
avery high velpe! Q the jet direction due to the momentum lost Peleg 

rd opposite to ained by the rocket. ¥ the ia 


forwa 
of the propella 


ined from i 
i Ibstances are obtaine: Various ... 
: : The residual su Sa 
Biogas : The 


. decomposed by the micro organisms in the mal, 
pes In ie process a number of gases like mete 
hydrogen, hydrogen sulphide etc. release. This ou 
d biogas in which the main component is methane (cy ‘Os 
One of the chief characteristic of the biogas is it smo 


f 0 
sufficient amount of heat energy without an pe 
0) 


plants etc. w 
of moisture 
carbondioxide, 
mixture is calles 
it is nearly 65% , 
ya 

ee ey fe ieequenitly used for i aaa pupae Also eek, 

the use of biogas some complex Chemica compounds of nitroges 

of as waste residue substances which are and 
in 


s are obtained bis 
phosphorus are asmannuresand which can grow the fertility of the inferti 
re 


agriculture land 

land. . ; 
IL. Inorganic Chemistry 

1. Periodic classification of elements 


Periodic classification: An arrangement in which the elements Teappear 
again and again ata regular interval based upon some specific fundamenta| 
properties is called periodic classification or periodic arrangement of the 
elements. The main purpose of the periodic classification of the elements 
having the same properties is to study chemistry in a simple, convenient 
transparent and a more comprehensive way. ‘ 

Mendeleev's classification of elements : In 19th century various 
attempts were taken by the worldwide chemists for the classification 
of the elements. On the basis of the fundamental properties no definite 
classification could be done at that time. At the middle of the 19th century 
on the si ofa comparative study of the chemical compounds Mendeleev 
FS pun led a law which was called Mendeleev's periodic law stated as 

elow— 

The physical and chemi i iodi 
, ysica mical properties of the elements are the periodic 
agen their atomic weights. , 

n other si ale) it 
wine is a elements are arranged in the order of increasing 
hich will have nearl fa a definite number there would be the elements 
y the same properties. 
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ic table there are 7 horizontal lines 


. »riod: : ber of each per; . Peri: 
In the mode eapal and the first ee series Pevog Pea, 
nae ve is inert gas- The fir the Firs, 1h, ‘g 
ith + fast member I Ss 
ane we he 3 
hydrogen. ber of elements Period Number o, ¢ Siena 
Period Num ; 7 - 
8 6 2 
2 8 7 rest element, 
: 18 
4 ‘ lements of atomic 
j iodic table the elem tibia 
ants ane t in separate lines. "hy, 
71 and 90 to 103 have been kept 


fference between Mendeleev's periodic table and Mosely's pe; 
Differen: 


Odi 
lable? Mosely's modern eriodi, 
Mendeleev's periodic table losely P ic table 
ts are arranged according 1. Elements are arranged accord 
1, Element: reasing atomic weight. to their increasing atom, 
to their inc number. 


2. The subgroups A and B are kept 2. The subgroups A and B are k, 
eh te. 
under same group. separate, 
3. There are 9 groups. 3. There are 16 groups, 
3. There are : 
4. There is no distinct and dividing 4. The places of metals and non. 
“ine between metals and non-metal are Separated and there i, 
metals. a distinctive line of division, 
Ordinary elements and transition 
elements are separated. 


5. Ordinary elements and transition 5. 
elements are not separately exhibited. 


6. Elements are not arranged on the 6. Elements are arranged on the 
basis of electronic configuration basis of electronic configuration, 
due to lack of it at that time. 


Chief characteristics of the Period (Modern Periodic table) : 
1. In the periodic table in a Period from left to 

of the elements decrease, while non-metallic Properties increase. 
In the periodic table in a Period from left to 1; 


of the elements firstly decrease then increase, 


right the metallic Properties 


Nv 


ight chemical reactivities 


3. In the period the valency of the elements increases from 1 to 4, later 
diminishes and becomes 0), 
4. Inthe period the number of valence el f ft i 
. electrons iner, S >| she 
and increases from lto8. sanes from letter 
5. Generally in the eriod the value of ele. finns 
ache ly Pp alue of electron affinity increases from left 
6. 


Also in the Period the value of e} 
lectron negativity as 
increases from left to right, Bativity OF the elements 
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34 » second best conductor 
The metal which is the sece °F the Copp. 
slectricity. 5 of 
The most malleable clement to be found in the nature. 


The most reactive non-metallic element to be found in the Fa 

, Orin, 

nature. , bef din th Ne 

The most reactive metallic element to be found in the Nature. es 

The element having maximum ionization potential (1p) in the Hej 
Un 


nature, 


The maximum electrons acceptable element in the nature, 


The most electro negative element in the nature. mt 
The most powerful oxidising substance. eee 
The group of the most gaseous elements. ze be 
Name of monoatomic elements. Inert up 
The most abundantly found element in the human body. Dian 
The element kept inside the kerosene oil. fa 


2. Metallurgical Operations 

Metallurgy : In the extraction of metals there are Various proces, 
directly or indirectly affect the physical and chemical ACtivities j 
the production of metals from their respective ore: called met, 
Terms related to metallurgy : 


Ses whic 
NVOlve in 
allurgy, 


Mineral : The substances which are found abunda 
in which a core chemical component (e! 


ntly in nature and 
present is called mineral. 


lement or co: 
lement ™Mpound) is Necessarily 
Ore: The oreis the mineral in which 
the metal is extracted at low cost b: 
example ; iron py 
extr, 


good amount of metal is Present ang 
'y a convenient process is called ore For 
rite is a mineral of iron but it can not be an ore because to 
act iron from it is costly. Thus iron Pyrite can not be ai 


Nn Ore of the iron 
Elements, Ores and their composition 
Elements Symbol Ores Composition of Ores 
Sodium Na Sodium chloride NaCl 
Sodium carbonate Na,CO, . 10H,0 
Sodium nitrate NaNo, 
Sodium sulphate Na,SO, . 10 H,0 
Borax (sodium tetra borate) Na,B,O, . 10 H,O 
Potassium K 


Potassium chloride KCI 
Potassium carbonate 


K,co, 
Potassium nitrate KNO, 

Magnesium Mg Magnesite Mgco, 
Dolomite MgCo, . CaCO, 
Carnallite 


KCL, MgCl, . 6H,0 


Epsom salt MgsO, 7H,O 
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aM 
Gangue or Matrix : The ore from which metals and its com 
ed has some impurities in it is called gangue or matrix, und, 
: The process of heating, an ore above its Meltin, 
coke and flux in order to fuse the whole mixture and reduce the onenet " 
is called smelting. The smelting is a chemical changing Process, meta 
Flux ; The substance which is added from Outside in the 7 , 
the process of smelting to remove gangue (impurities) is calleq fic in 
some infusible materials are to be found in the ore which becom, x Tn fag 
at very high temperature by the chemical reaction which takes a. sib 
adding some extraneous material. ace 
In the smelting of iron, lime stone (CaCO,) is used as a flux, 
on heating in blast furnace it gives CaO which ultimately provide, 6% 
silicate (CaSiO,). Alciun 
Slag : The substance which is the light, fusible and waste 
obtained during the extraction of metals by the chemical combinatne 


nd flux is called slag. The slag being lighter and fusible. float of 
"floats o, 


obtain 
Smelting 


gangue a 
the surface of the molten metal. 
Iron ore contains Si O,, P,O, etc as impurities. If Caco, is addeg 
the red hot haemetite ore in the blast furnace then at about 1000°¢, cach 
breaks and CaO is formed which combines with SiO, and P,O,to fom 
fusible light waste substance called slag. a 
Thus; SIO, + CcaO—> CaSiO, 
gangue flux slag 
PO, + 3Ca0—> Ca, (PO,), 
gangue slag, 
If the gangue (impurities) is basic then flux like silica (SiO,) is used, 
Calcination : The process by which the volatile impurities of the ores are 
removed by strong heating is called calcination. In this process the presence 
crabsence of the air doesn't matter but only the chemical reaction occurs in 
sucha way that decomposable oxides of the oxysalts only produce. 
Roasting : The process of heating of the ore below its melting point 
in such a way in which it is heated at a constant temperature through a 
controlled air supply is called roasting. Also in this process impurities like 
sulphur, arsenic etc become oxidised and the converted volatile oxides 
escape, while metallic oxides only remain confined ultimately. 
Concentration of ore : The process of separation of the gangue 
(impurities) or matrix from the ore is called concentration of ore. 
The process of concentration of the ores— 
(i) Hand picking (ii) Gravity separation process (iii) Oil floatation process 
(iv) Magnetic concentration process (v) Leaching process. 
The ores of more density are separated by the gravity sepa 
process, sulphides ores are separated by the oil floatation process, while é 
impurities of the ores are removed by the magnetic concentration proces 
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4 pact at an ordinary temperature jp 
roeey ees sodium puide O80) That's ay ai, 
ee . we Koil. Sodium reacts nee Mie = water and far 
hey pore! NaOH) and hydrogen gas ( ae odie With a ti s 
hydroxide alamide. Itformssodium alcoxice se V¥drogen oni 
paar ‘Sodium also reacts with acids and form sai. i ve 
with ale his 


hydrogen gas: 
Uses: ” 
(i) Asa reducing 48° n 
ic reactions 
i) In synthetic reac’ 
es In making tetraethyl lead (anti knocking) compoung = 
mW : : 
alloy of sodium-lead. on " 
( ) The fused or molten sodium is Sa coolant jn * 
: Nel, 


Sodium 


an 


reactors. 
nds : 

aaa ier hydroxide (NaOH): The compound NaOH is calleg a 

& “hich is used as a petroleum purifier, in manufacturing Of 5 
soda which is use Ip paper, cotton cloth etc, in the produg Pt 
produce glazing 1m pepe : nd rayon, as a laboratory ction 
artificial silk, in making colour a Te OTY reagent, ings 
extraction of sodium ete. Ne 

2. Sodium carbonate (Na,CO,) : The deca hydrated sodium cathy 
(Na,CO, . 10H,O) is called washing soda. On the extensive leve| te a 
is produced by various processes like Le-Blanc's process, Solvey', Prin, 
(ammonia - soda process), electrolytic process etc. a 

Sodium carbonate is extensively used in removing hardness OF Wat, 
as a petroleum purifier, as a laboratory reagent, in the production of Wal 
glass, soap, pulp paper, caustic sodaetc The aqueous solution of the washin, 
soda is alkaline that's why sometimes it is also used as a detergent, 

3. Sodium bicarbonate (NaHCO, : This is called baking soda When 
thisbaking soda is mixed up in the wheat flour in very small amountthrowsh 
which the breads are to be prepared then the breads are exposed proper 
(fully). That's why it is also called edible soda, and breads get such exposer 
by an emergent gas CO,. 

Sodium bicarbonate are frequently used in manufacturing of variow 
drugs, in removing acidity from human stomach, in making fire extinguisher 
ete. 

4. Globar Salt (Na,SO, . 10 H,O) : This compound is prepared by 
the reaction of NaOH or Na,CO, on the sulphuric acid (H,SO,) and itis: 
crystallined colourless solid substance. 


This compound is used in the production of water glass, pulp pap ‘ 
the manufacturing of drugs, in the preparation of sodium sulphide et bt 

5. Sodium chloride (NaCl) : This is called common salt crore 
which is prepared by the vaporisation process of sea water. The free 


. . = 
mixture is prepared by mixing sodium chloride with ice ata lower P™ 
and a moderate temperature. 


— 
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rine. It is also used as a drinking wiied 
colours from the garments and is, 
d in the production of toxic gases like 


i” 1] stan 
premic® 2 
P chlo! 
iP os : ceased > the 5 
vs uf jcide, in removing 
e tc. It is also use 


«eh ing 8 as etc: 
oi ne stored e Bromine 
yr? Ato mic umber— 35, Mass Number— 80. 
yok Pe periodic table— VILA 
ace jock. 
wes ae * ration 12 28 2p? 32 3p°3d"° 48° 3p. 

istence of Bromine: Bromine was firstly discovered 

hat's why it doesn't exist in 


ple” ence : 
a ditisa reactive non-metal t 
he forms of bromides of sodium, potassium, 


in 

poccuts jum. It also occurs in sea water ina little amount (nearly 
a jne are carnalite [KCI . MgCl, . MgBr, - 

F 12H,O] etc. But almost all bromine 
rature it appears like a dark 1 


B70 i Cl, - 
| ra carnalite- et ordinary tempe 
2 practe ‘sh li uid. In India it occurs abundantly at Rann of Kutch in the 
£ bromide, hypobromide, bromates | H 
d weeping gases in the production of AgBr used } 
in ma fy. It is so used as a re in organic chemistry, in the j 
ee KBr which is used in the form of sleeping drugs and pain | 
ju‘ 


reliefe" Iodine 
ic Number— 53 I) 


_— I, Atom 
bol sodic table— VITA 
_— pblock. “ 
ic configuration— 13228 2p' 3s 3p°3d"° 4s 4p 4d" 5s° 5p 
Occurrence and existence of Iodine : lodine was discovered from the 
shes of sea-weeds bya French salt peter - boiler named Courtois in 1811. It 
i in free state but in the compound form it is found as ih 
-weeds. Iodine isa non-metallic solid of bluish 
ich metallic lustre is found. In human body Jodine exists in the 
form of organic COMPO’ in in thyroid gland. Due to lack of Iodine 

ptly increased which causes the 


inthe human body thyroi 
disease Goitre. 
Uses : It is 
antiseptic and analgesic. ound of iodine) is us 
application of pain reli icine of bone inj i 
ibe mannfactae of several dyes and drugs also 
photographic papet, film and plates. Iodine is als 
germicide (insecticide). 
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Miscellaneous 

Bleaching Powder 
smell (odour) as th 
The mixture 


Poy, 
, thy] alcoho] 'S called §j ei Mh 
The chief Source of iodine is chile Saltpeter in the ‘Ure Of jog 
iodate (NalO,) is its main component found in Chit ture in wh hn, 

. re . 
lodine occurs abundantly in the laminaria Sea-we, (Lati, An? 
Weeds in deep ditches, ashes of the weeds are obtain, and After 4 "I 
0.4% to 1.3% iodine is to be found. a alle key" . 

. : rl Pp 
The element astatine (At) is a radi " 


active element 
temporary radioactive but it is the heaviest non 
For good markin 


g (writing) on the glass Substa, 
used. 


metan is an, 
etallic Solig. Mt, 
Nces hydron 


2) and chio 
During the bleaching action of chlorine, it is USed in exe, 


: ess " 
bleached and to remove (neutralise) the excessness of the chig, 5 Subst 
suitable substance is taken which is called Antichlor. TNE an, oe 
Dichloro difluoro methane is called freon Which is use, 


: das a reltigera ' 
Hydrochloric acid (HCl) is also called Maratic acid. n 
Inert Gases 
Helium (He), Neon (Ne), Argon (Ar), Krypton (Kr), Xeno, 
Radon (Rn) have been placed 


N (Xe) an, 
in zero group of the Modern ong e ne 
Periodic table. These are called inert gases because they are chemi 


inactive. Although, they are now called Noble gases because SOME ots 
have been found to react with fluorine and form stable compounds and the 
are not completely inreactive, Except radon (Rn), the other inert 88865 ap 
found in atmospheric air in the elemental form, 


F 898 Ramsay and his 
ced the characteristic line 


leted by the 
art of liquid argon. The family of group O elements beat it 
Sear of radon (Rn) from radioactive disintegration aie 
Helium (He) : This isa light non-volatile ca ie eae 
i i i is used in ~ fing 
element found in the universe. ape fo airitihetpsin opi 
a id due to its lightness with c ated informations 
tee areca to upward. To obtain the weather sles ringer ess 
obtain the weather r 
observations helium gas filled balloons are ist ng ee vm and oxy 
Predictions and calculations are made. The mix! 
redictions 
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er (sailor) on the behalf of air beca 
‘ause 


Je than nitrogen. The mixture of h, 
© 


thi iall pr inch Pressure 
4] breathing specially to the pati m and ox 

i I ati: en 
wy helium is edd asia ies amc suffe YS 
at a low temperature, i 


als: Liqu' fat ting from 
“ccurrin ° : i ure reagent in 
« gas is frequently used ir 8 
ghi Tt © This is also used in ee bulbs and in 
tion t nto the rere pilot at the eects. which 
ot the lamp extremely shines in the fog. Thus neon jupor. 
ain discharge lamps and fluorescent bulbs which s today 
en Javertisement- are used 
tl “thisis the mostabundantly occurring gas in the atm 
in filling the ordinary electric bulbs because in the ein 
ments of the bulb have a longer life and remain itiel even 
rand longer use. This gas is also used sn high tenizeRie 
ro erations and the processes involve behind it or in cresting 
ng ‘svacuated) in the arch welding of the alloys. 8 


3) : This 84S forms the maximum number of chemical 


“ S ivel 


: This is a radioactive element. This element is used in 


treatment of cancer 

Metalloid 
tsbothmetallicandnon-metalliccharacteristics 
dictable the placeand position of the metalloid 
metals. There are seven metalloids— Boron 
Arsenic (As), Antimony (Sb), Telerium 


ibi 
velem' antwhichexhi ; 
Theele id. In the perlo% 
pe echt s and non 
petwee? (gi), Germenium (Ge), 
nd boric oxide (B,O;) of boron like boric acid is used like 
Iso used in the laboratory in Borex Beed Test. Thus boron 
uction of graphite, benzine and boric acid (H,BO,). The 
pic acl din manufacturing of antiseptic medicines. Thisis today 
jjso used in glass industries, 1n examing the food-stuffs adultration. 
Miscellaneous 
thecompound antimony su 
specially in the form of volatile substance w 


sticks. 


Iphide (Sb,S,) is used in making matches sticks 
hich forms the nob of matches's 


d in solid state electronic 


or which is use 
r cell, photo diode etc. In 


(ermenium is a semiconduct 
devices like transistor, photo electric cell, sola 
wlarcell cesium is also being used frequently. 
Polinium (Po) is the first manmade (artificial) element 
tumber (27) of isotopes. 
rush arsenide (GaAs) is today used as 
eh among all the semiconductors. C 
lesigned and fabricated and at present such cl 
operationalised. 


which has maximum 


a semiconductor which is the 
‘computer chips of GaAs have 
hips are frequently 
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GeneraScience 

wot ¢ fundamentals of Inorganic Ch, 

* ine or more than two forms of 

Allotropy * ie presence of element in more ¢h, 
Ie the pres 


“Mistry, 
ai 


e 
Nn ong MEAL, 
whi ne form, h, ; 
allotropes: Ns 
allotropy ! 
Allotropes 
ite, char 
Elements diamond, graphite, wood charcoal, figs be 
Carbon charcoal etc. " % 
white or yellow phosphorus, red Phosphor, . ‘ 
Phosphorus phosphorus etc. ke . 
" Oxygen and ozone = 
ger Pf 
Oxyge Rhombic sulphur, monoclinic sulphur, on 
sulphur sulphur, plastic sulphur etc. ha, 
: If a substance like calcium Sulphide ; 
horescence = star ie 
ene then the optical radiations are absorbed ayaa. Hn 
in ae = after removing sunlight source it also emits radiaigs r hal 
Vert 1 es 
Ehenomencn is called phosphorescence. ~ 


5 e visible light is absorbed by Certain g, 
oe excited and after Sometimes, 6 ie is 
losin in their original state then different radiations Re om 
wavelengths are obtained, then this phenomenon is called Aluorescy ren 
Efflorescence : The salts like Na,SO,.10H,O, Na,CO, 10H, eS 
5H,O etc. have excess crystals of water and when these are lettin 0, 
air in the presence of sunlight then these water crystals vaporica and ate 
transform into crystal powder, this phenomenon is called Pfflorescence 
Sublimation : The process in which certain Solid Substance, lik 
benzoic acid, anthracin, camphor, anthaquibinon, ammonium chlorides 
on heating directly transform themselves into 8aseous state ang when the 
are cooled down then come into their original States, this Process is Calleg 
sublimation. 
Isotope : The element wh 
Mass number is called isotope. 


Examples : Hydrogen has th 


1 


ich has equal atomic number but differen 


Tee isotopes—protium (\H), deutrium 
(,H°) and tritium (,H?). 
Isobar: The element which has equal mass nu mber but different atomic 
number is called Isobar. 
Exam 


ples ; Argon (Ar), Pot, 


isobars, assium (,,K*) and Calcium (,,Ca*)ae 
» mete ae Of metals : There is a general order of the med 
called activity einins on the basis of their decreasing order of reactv 
rs we os Hid Series the metals have been kept beyond hydrogen ye 
i 'Ydrogen from dil 


; ‘ lace 
acids, while more reactive metals teP 


metals from their salt Solution. 
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F 365 
ae Activities 
iy Most reactive 
jum 
sa Coe it 
yoo AD 8 
Ayminia ( 3 
ne 2") ita 
peor (FO) ‘8 
pead (Pb) i Ea 
pyarogen (H) = 
copper (CH) ly 
Mercury (Hg) 
silver (Ag) ‘ 
pou (Av) Least reactive 
Corrosion : If the metallic surfaces are affected by moisture, water, air 
sac Homi called corrosion of the metals. Metals like copper, iron ete. are 
olved intheactivities of corrosion, whilenoble metals—Silver (Ag), 


easily inv’ 
platinum (Pt), Gold (Au) do not participate in the activities of corrosion. 

Malleability and Ductility : The most fundamental characteristics 
of metals in which by hammering the metals thick foils or sheet can be 
made from the metals and it is called malleability. Almost all metals except 
mercury exhibits the characteristic of malleability. Gold and Silver are the 
two best metals which have extremely high level of malleability. 

The fundamental characteristics of metals through which thick wires 
can be drawn from the metals is called ductility of the metals. Gold and 
Silver are the two best ductile metals. 

Physical and Chemical changes : The changes occur in the substance 
in which internal molecular composition of it donot change but its physical 
shape, size, physical states etc. changes, called physical changes of the 
substance. Thus no new substance is obtained in the respect of its intrinsic 
molecular configuration and the substances undergoing, physical changes 


are inter convertible. 
Examples : The freezing © 
to stretch spring, formation of clo’ 


£ water into ice, the solution of sugar in water, 
uds, formation of water vapours etc. 


The changesoccur in the substance which deform theinternal molecular 


composition and a specific characteristic is introduced in the substance is 
"Thus init a totally new substance is obtained and 


called chemical changes. 
its characteristic is quitely different from the original. 
Examples: The bu bbon, wax or candle, formation 
of rusting, formation tain electricity from water 
etc. 
Galvanization : To protect the metals like iron, copper etc. from rusting, 
Iten zinc is chemically decomposed through 


and corrosion, the fused or mo! 
an appropriate process in which a thin layer of zinc is laminated then it is 


called galvanization. 


ming of magnesium ri 
of curd from milk, to ob! 
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ii if 
Number of atoms present in a molecule of ay Slemey, 
Atomicity ¢ icity. 
is called atom tl 
compound | ee one molecule of the sulphur there are g atoms, 
Example : ; 
city is 8. due to the preseng, 
atomicity is ical substance © Of wh, 
is : The chemica! : d or decreased b, ich 
Se eal reaction is either Se eis call iedicatalyst ma ich apg 
rate of es chemical reaction itself 1: ial Was Beery the eat 
involved in the Firstly the incident of cataly: : edb erat 
called cataly he confirmed that the rate of reaction can be affectes byes 
in 1835 an : i 
a ssence of a chemical substance. ly high te: 
preset If KCIO, is heated at an extremely hig, mperature, then 
carpia ag emerges very slowly, but ifinsmall amount Some 2 e 
ae even at a moderate temperature oxygen gag jg Teleac,? 
is mix 
fastly. 


t 
oy 


le 


Types of catalysis : ; 
There are two types of catalysis— 
(i) Homogeneous catalysis 
(ii) Heterogeneous catalysis ; 
In homogeneous catalysis, catalyst and reactants are in sam, 


i © Physical 
state, while in heterogeneous catalysis, both catalyst and Teactants are a 
different physical states. 

Types of catalyst: 
There are various types of catalyst but usually there are four types which 
are important— 
1. Positive catalyst : The catalyst which activates the rate of Teaction js 
called a positive catalyst. 


2. Negative catalyst : The catal 
is called a negative catalyst. 

3. Auto catalyst : When the 
catalyst for the same chemical re 


lyst which deactivates the Tate of reaction 


product of a chemical rgaction acts like a 
action then it is called an auto catalyst. 
4. Induced catal: 


lyst: When the product of a chemical reaction acts likea 
catalyst of another chemical reaction then it 


The substance which dim; 


is called an induced catalyst. 
catalyst in chemical Teactio: 


inishes (destroys) the catalytic ability of the 
n is called catalytic poison. 


inhibitor tion itself and thus acts like a catalyst is called 
Applications of catal 
Catalyst Uses yst 
Finely divided iron In 
; Production of : F ’ 
Finely divided | ammonia by Haber's process 
Platinum 


" Production of sulphuric acid by Contact's procs 
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ne 
a cavlyt nitrogen 

SO i, onde 
h ckel 
g the mic 
6 i Hot alumina 
‘Oug cupric chloride 
the pepsin enzyme 
h prepsin enzyme 

le 
3 qeypsin enzyme 


Tylin enzyme 


Ximase enzyme 
Dystase enzyme 
Mycodrumi aciti 


Uses 

In production of sulphuri i 

a: Phuric acid by Lead-Chamber's 
In production of artifici 

mp ial ghee from the vegetation 


In production of ether from alcohol. 
In production of chlorine as by Deacon's proces 

= S. 
In decomposition of protein into Peptide in stomach 


In decomposition of i 
- Z proteins int i 4 4 
intestines. Shamuneracids: int 


In decomposition ins i 
of proteins into ami ids i 
pancreas. ino acids in 


In transformation of starch into glucose in human 
f f int u 
8 


In transformation of ethyl alcohol from glucose. 
In transformation of maltose from starch. 
In production of vinegar from sugar beat. 


Invertageenzyme In production of glucose and fructose from 
sugarcane. 


Lactic vasili In production of lactic acid from milk. 


Enzyme : The compressed (condensed) nitrogenous substance which 
is to be found in microbes or micro organisms in which the process of 
fermentation is only involved is called enzyme. This is present in the cells 
of every living being and it is directly respondent for various metabolic 
activities. 

Enzymesare sometime also called bio chemical catalysts. Thus enzymes 
are condensed substances like protein and these act like acontact catalystand 
activatea decomposition processin whichacomplex organicsubstance splits 
into simpler substances. The enzymes are very exclusive and they perform 

single activity at a time. The activities of enzymes are abruptly diminished 
(vanished) in the presence of a toxic substance at a high temperature. At 


ordinary temperature enzyme works optimally. 
Man made substances: (A) “nee 3 ~~ sas was se bya ve 
scientist Joseph Aspdinin 1824 and he called it portland cement because this 
core enard the resemblance of lime sediments found at Portland. 

The cement is basically a mixture of calcium aluminate and calcium silicate 
which is a grey coloured powder. This has a specific characteristic to react 
with water and becomes rigid. In the cement lime, silica, alumina, magnesia, 
oxides of iron and sulphur etc are mixed up (composed). Whenever the 
hen the silicate and aluminate of 


cement comes in the contact of water t im 
calcium react with it and form a colloidal solution which is soldified. 


cement itis cracked on soldification, 
mina it soldifies easily and quickly. 


Due to the excess amount of lime in the 
while due to the excess amount of alu’ 
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ion of cement lime sediments and’ 
In the producti The lime sediments provide calcium 
at : aul ides silica, alumina, ferric oxide. 


smooth Fe sreocaeat + CaO (60-70)%, SiO, (20-25), Ay 
Compositi 


'2-3)%a ete. ; 
pa ote d Concrete : If along with rae ica cand ‘aiege 
ee nis apecific mixture is called mortar which is useq nl 
then this s a 
fa! ecrstractions bridge construction e! iy 


i " nt and sand some stone arti 4 

| But chesin. Nere ee = mixture is called concrete whites * = 

oes of the building construction. ; ma 
, d cement concrete : If concrete is Strengtheneg b me 

pagan or of iron rods in the concrete for a Specific coy fig 

frames sin it is called reinforced cement concrete. Such types oferty 

a peta in the construction of roofs of the houses, pillars, bridges ens 


ii ete. ; 
| B. Glass : Firstly the glass was manufactured in EByPt. Basically 
is a homogenous mixture of the silicates of various alkalineg metal 
| non-crystallined and transparent or less transparent substances. Ord; 
H glass is manufactured by the composition of various substances like Silica, 
| bleaching powder, oxides of alkaline metals, calcium Oxide (lime) ete. 
| constituents of the glass are transformed into a fine Powder and after fusin 
| these are melted into the furnaces ata moderate temperature and ordin, 
gla prepared by a suitable cooling mechanism of the Molten or liguig 
glass. Thus ordinary glass is a non-crystallined substance of a ultra Cooled 
liquid glass. 


Types of Glass 


1. Water glass : This is basically a compound of sodium silicate 
which is obtained by heating sodium carbonate and silica, 
glass is soluble in water. 

2. Photochromatic glass : This is a Special type of glass which turns black 
in sharp shining light thus such glasses are used asa light protector and 
eyes reliefer and thus used in making eye lenses and 8oggles. The main 
reason of being black of such glasses is the Presence of silver iodide. 

3. Pyrex glass : This is also called borosilicate glass. Pyrex glass has 
some specific characteristics of chemical durability and more thermal 


inmalleable resistance power, 
4. Lead crystal 8lass: This is Special type of glass which is used in making 


al items by the appropri 5 tting and 
signi 3 Priate decorative cutting 
designing. Infact on cutting such lasses an optical phenomenon of 


; ction take: la " Jeasures 
| dazziling light is produced, Place very strongly and thus a p! 


(Nasio,) 
The water 


also called Soft glass which is brittle and the ore 
8lass. This can be broken very conveniently and by 
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«this is he best form a 
1359" ats the scientific u E chem} 
ef ‘pen dfrom zinc PUNE aTeManaaud 
yo om ,incand barium borosil actured, Th ainers 
# 8 ¢. a te Pe liven 
wie a 004 quality glass. ilicate which p te 4 
ih ft? opi A rod 
ot pis is pasically composed from sod cy 
ium, 
» Potassiu 
HUM anf 


(he 4388? ‘ 

a9 ST ised np 
shis use inmakin : 

- entsor devices : “s objects of cultural 
. Suc insane oe 
sed in m : 
akin 
4 


ate? 
’ i 5 
ett neeen ae 
= tenses oO elescopes; micro: 
all Microscopes, came, 
mera and 
Proms, 


well? pulls 

yet" 

ett ag? ee ,usually thisis a soda-lime-silica glass and — 
se and iti 

i ort nd in Jenses of eye glasses- itis frequently 

vst In this glass mainly siri 

st y sin 
soxes gias he mak jum oxide (CiO,) 

r cre strony absorbs t e ultraviolet rays from the sun! ) iy. present 
wltir ag emse” f eye glasses unlight and used 
ma 
in ‘ fk 

att ass * This is also called silica glass because it is obt 

10. Q tind ica and ultraviolet rays emerge out throught Th dena by 
melt? - ‘ . Thus iti 
in makin! pulb ° itraviolet lamp, in making container of on 
: gent Jab ratories equipments etc wemical 
agent 

Mi cella! 

In maki sils f sed (molten) glass is kept inside various designed 

frame d late! 5 CO down, slowly, steadily and moderately “The 

valve Ps: Hed annealing of glass ‘ 

i 

avery all ul tof cullet js mixed up inthe glass then the glass melts 

ery quickly and conveniently- 
make U glass hard potassium chloride (KCI) is mixed up- 

moere js neither any crystallined structure of the glass "°° any definite 

melting point of it. 

There is NO definite chemical formula of glass because it js amixture of the 

variable components: 

Optical fibre (a good quality glass) is used in the telecommunication and 

endoscopy: 

Main glasses, composition and their uses 
Glasses Composition Uses 

Soda glass Sodium carbonal making light ottles 
4 daily 
calcium carbonate and equipments oO! Jaborat , y 

silica. usable domestic utensils: 
Fi f 
int glass Potassium carbonate, jn making electri lbs, Ie" e 

d silica. amera and telescOl etc. 

ses of gossl’™ 


lead oxide an 
d silica. In making let 


Crook: 
glass Serium oxide am 
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ic ses 
lasses Composition “ pl ki 
, in a . 
a sh glass Potassium marboniale iabocctace Blass Conta; 
ue calcium carbonate an ae pWipmeny 
a utensils which a Nts, a, 
silica. very high tem 
ili id In making lab, 
Ls ium silicate an 
Pyrex glass amen silicate. and pharma 
be (vessels). ie 
7 = any 
Crown glass Potassium oxide, barium In making lenses Of eye's 1 
7 oxide and silica. Blas, 


eat, 8 
Perature “up ft 
Orator eae 
Ceutical pm 


i ‘bonate, In making cost}, oF 
e Potassium carl Y glass ; 
pe — lead oxide and silica. (vessels) etc, Maing, 
gias i . 
its chemistry : During the for, ci 

loured glass and its c 3 of eI 
Ss components (constituents) in the molten (fused) state are hs Sse, it 
altered (replaced) or more appropriately some extraneous Substances ® 
metallic oxides are added in a very small amount then Blasses be ike 
coloured. Also various added substances Produce dil nt coloy 
glasses. For example— On adding ferric oxide in an ordinar 
brown coloured glass is obtained. Similarly on mixin; 
chromic oxide, manganese dioxide, cobalt oxide ete. i 
red and blue coloured glasses are produced. General 
coloured glasses small quantity of metallic compounds are Mixed y 
molten (fused) state with their components. 
Colour supplying substances 
Cobalt oxide 


Matio; 


ffere Sine 
Sed gi 

ig the Substances 

N fused glass, 9M 


ly for the fascinate 
P inthe 


Colour of glasses 


deep blue 
Sodium chromate or Ferrous oxide Green 
Silenium oxide Orange red 
Ferric salt or sodium uranet Fluorescent yellow 
Gold chloride or purple of casias Ruby red 
Cuprrous oxide, cadmium sulphide Glitter red 
Cuprric salt Peacock blue 
Potassium dichromate Green and green yellow 
Manganese dioxide Blue to light orange 
Cuprrous salt Red 
Cadmium sulphide Yellow like lemon 
Carbon Brownish black 

C. Fertilizers : To ma: 


extraneous subs‘ 
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s! Fi  “fertil; 
etna of nutrient elements | tilizers are clas. 
. Togen, ph 


: : ike Ni 
of Ul) present chemically in the compound. Th ©sphorus n the basis 
Nt lfertlizerslikeammoniumsu * ‘Nee are varig. . Potassium 


ai Iph 4 

“pemical Te : » Phate, calciu; OUS Nitroge; 

Ce mn nitrate, calcium cyanamide (nitrolium) ammonia enous 
ie ‘a etc. O 


ca flizers supply nitrogen tothe soil, $i 
re" ical fertilizers like super phospha 
a potash chemical fertilizers like ae 
a 


* assium sulphate etc. Thus phos hatic a ium nitrat 
Rpply phosphorus and potassium to the soll mesh chemical fertilizer 
There are also some chemical fertilizers of different « 
that of nitrogen phosphorus (NP) fertilizers in whieh eas like 
hosphatic fertilizers are mixed up ina suitable definite rata npenaus _and 
like dihydrogen ammoniated phosphate, calcium super pho ie fertilizers 
\Ptertilizers. Sometimes NPK fertilizers are composed ha ws ecto are 
phosphorus and potassium all simultaneously to the soil. Pply nitrogen, 
Main chemical fertilizers : 


Ammonium sulphate [(NH,), SO] : This i i ili 

which is used in raising the production level of ote Hees eh ee 
In this fertilizer there is nearly 25% ammonia which is transformed mothe 
nitrate by the deniterifying bacteria present in the alkaline soil. Thus ieee 
nitrates are easily absorbed by the crops (plants). This fertilizer is produced 
at large scale at Sindri of Jharkhand in India. 


Calcium Ammonium Nitrate [Ca(NO,). NH,NO,] : This is also a 
nitrogeneous fertilizer in which the amount of nitrogen is about 20% which 
is directly absorbed by the plants. On mixing it in the soil no adverse effect 
appears in the soil and due to the extreme solubility in water it is easily 
intermixed in the soil. This chemical fertilizer is manufactured at large scale 
at Nangal in Punjab. 


Super Phosphate of lime [Ca H, (PO,), + CaSO, . 2H,O] : This is a 
homogeneous mixture of calcium dihydrogen phosphate [Ca H, (PO,),] 
and Gypsom [CaSO, . 2H,O] in which 16-20% P,O, exists. The reactive 
component of this fertilizer is calcium dihydrogen phosphate which is 
soluble in water. Another phosphatic fertilizer is triple super phosphate of 
lime which is also used on the behalf of super phosphate of lime and it is 
Prepared by the powder of bones. 

Urea (H,NCONH,) : This is obtained by heating the mixture of carbon 
dioxide at 125-150°C and at about 8.5 atmospheric pressure. In urea there is 
nearly 46% nitrogen and this fertilizer is used during introducing the eet 
into the soil but this fertilizer is never brought in the contact of the seed. 
After spreading urea on the soil, water is supplied 3-4 days later diitas 

Calcium caynamide [Ca (CN),] : This is also called Nixie 
basically anitrogenous fertilizer which is supplied in the eee sea inte 
of [Ca (CN),] and carbon. This fertilizer is used before introc ne 8 s 
the soil butt is never used for the growth purposes of the He en sadn 

Calcium nitrate [Ca (NO,),] : This poe sei tala i 
Market or commercially it is called Narvegian salt peter. 


Sified o, 


tassium 
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III. Organic Chemistry 


Primitively the term organic chemistry was used in anglo langua 
and the word bio implied for organic. The cope substances fou . 
living beings were called organic substance In €ar Poe on at Preseny 
the modified concept about the organic chemistry ba a international 

i s is given as below ; ly 
accepted by IUPAC on the basis of concensu : 8 Ww ; 

The branch of chemistry in which the ee Mee wcc Carbon are 
studied except carbonitself and carbonate, bicar! ona nae Ne lic cyanamide 
CO, CO, etc. are assumed to be inorganic compounds is called Organic 
chemistry. ra 

In ancient time a Sweden based chemist Berzileus asserted that organic 
substances have been composed from a great oo Power in nature and 
these substances can not be formed in laboratory. This concept of Berziley, 
was called Vital Force Theory but later researches paaeghon this Concept, 

Wohler composed and invented a complex organic compoung 
by oes ieaiinat of a mixture of ge ee nar He ceounds— 
ammonium sulphate and potassium cyanate, called Urea ,CONH,). 

(NH,),SO,+2KCNO. ——* 2NH,CNO + K,S0,: 

Ammonium Potassium Ammonium Potassium 

sulphate cyanate cyanate sulphate 

NH,CNO | ——> NH,CONH,,. 

Ammonium cyanate Urea 

Later in 1844 Kolbe synthesised Acetic acid by carbon, hydrogen and 
oxygen, while Berthelot synthesized methane (CH,) in 1856. 

1. Classification of organic compounds : Organic compounds are 
broadly classified into two categories— 

(i) Aliphatic or Open chain compounds : Organic compounds in which 
carbon atoms are attached in open chain are called aliphatic compounds. 
These compounds exist in such a way that carbon atoms are attached in 
branched or straight chains. 


Examples : Normal butane, normal pentane are simple chain 


compounds; 
CH, — CH, — CH, — CH, CH, — CH, — CH, — CH,—CH, 
Normal butane Normal pentane 
Similarly isobutane, isopentane, Neopentane etc are branched chain 
compounds; 


CH 
| 
= - —CH, = CH, — a; —CH,—CH, CH,—C—CH, 
| 
CH, CH, cH, 
Isobutane 


3 


Isopentane Neopentane 
ae Cyclic or close chain compounds : Organic compounds in which 
carbon atoms form a close chain cycle by combining mutually themselves 
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rther divided into two groups— 

i «¢ or Homocyclic com 

acl pocyelic OF Pounds ; : 

oe ca emposed from carbon atoms only These 

hae compounds. These carbon cyclic carnp sal 
wo groups— Poun 

matic compet Th The word Aromatic is made f 

h imp ies SI . e cyclic carbon compound © from word 

ma ne chain are called aromatic Mee which six 

ds like benzene, phenol, anilene etc. are areal The 

: mples of 


cyclic com 
pounds 
id carbocyclic or 
S$ may further be 


d 
In such compe 5 
The organic compounds like cyclobuten, cyclopenten 


junds. 4 

ne tc. are examples of alicyclic compounds. 

lic compounds : The cyclic com i 4 

‘ ) pounds in which cl 

spain is made from the elements other than carbon are called eae 

¢ pounds. The organic compounds like piroll, fueran, thayophin, piredin 
examples of heterocyclic compounds in which nitrogen, “OXY, en, 

are hetro atoms respectively. p Oeeen? 

called the father of the all aliphatic organic compounds. 


d the father of the all aromatic organic compounds. 
por radical presentinan organiccompound 
compound depends is called functional 


2, Heterocy 


com) 
etc. are 
sulphur etc. 
Methane is 
Benzene is calle 

Functional gr 
hich main pro 


oup: The grou 
on Ww perties of th 
group: 
e : Ethyl alcohol (C,H,OH) is made from two groups, ethyl 
(-C,H,) and hydroxil (- OH), but since the main properties of ethyl alcohol 
depend on - OH, 80 its functional group is — OH. 
Main organic compounds and their functional groups 


Organic Functional Organic Functional 
compounds groups compounds groups 
Alcohol - OH Chloro -Cl 
Ether -O- Cyano -CN 
Aldehyde - CHO Isocyano — NC 
Ketone >C=O Phenyle — C,H, 
Ester —~ COOR Vinyle - CH, = CH 
Carbocyclic acid - COOH Acetyle — COCH, 
Amine — NH, Anelyde — NHCOR 
Anhydride RCOOCOR Benzoyle — COCHs 
Nitro - NO, Benzyle — CH,C,Hs 
Amide _~ CONH, Oxym = NOH 
Alkyle -R i Hydrazene = NNH, 
Mercaptan - SH 
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important incidents of organic chemistry 

me i i : 

— us series : The family or pape of organic es 

A. Homolog° ber has same functional group ang simiy™Poy 

h every mem ties and structures among the memb, aritig My, 

emical Pein homologous series there is adifferen, TS ig cal 
; series. Also! Ce of. le 

home Ee “sdjacent members of the series and members Of this Z cyt 

between two 


curring is called h, 
"The phenomenon 0: oma 
ase ape ee and sake al nae Om9| 
e 1 a 

Oh methyl ete oes eee ot — CH, — group ee a 
series— : e 

viously ther 1 B even Mol 
Ce a ima ve There are so many ier as Cr Pomologous Y tg 
ani 

sjacent series members. 


ae logous series 
cteristics of homo ies are repres 
cat snembers'o£ the homologous serie: ‘presented bya é 


general formula 


in whic 
found in ch 


leg 2 


logy," ate 


Om, 


CHO are the general 
» CH, ,, OH, CyHony Beneral fo 
en Sidéhydic group of homologous series. 
‘All members of a homologous series may be prepared by some co 


TMulae of 


; ™ Mon 

chemical reactions. . 

3. Inahomologous series the molecular wts. of any two adjacent me 
have a difference of 12 ms ; ati 

omologous series with increase of molecular wts. the phy«; 
aes fike b.p., m.p., density etc of the corresponding pg 
change. 

B. Polymerisation : The chemical reaction through which two 9 

more molecules of a compound form a larger molecule called polymer 
or polymerized compound and the process is called polymerisation. The 
process of polymerisation takes place under certain specific condition ang 
so molecules of every compounds do not take part for polymerisation, 
in chemical reaction. The molecules (smaller) which are involved in the 
chemical reaction for polymerisation are called monomer while that of 
products (larger) are called polymer. 

Example : If an acetylene gas is poured in a red hot copper pipe then 
three molecules of acetylene (C,H,) are polymerised and benzene (C,H) 
is formed. Here acetylene is called monomer while benzene is called 
polymer. 

Characteristics of polymerisation 
1. rhe ie pel Is a reversible chemical process in which polymers 
y and conversely decompose into monomers. 


2. The molecular wt, of the pol ; 
: m™m i lecular 
wt. of the monomer. polymer is the multiple factor of the mo 


3. In polymerisation 
polymer. 

po rpawelaation carbon atoms do not form any new type iad 

polymerisation the smaller molecules of water etc do not release 


‘Mbers 


the identical molecules mutually combine to form 


4, In 
5. In 
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Some useful polymers and mono 
mers 


Monomer Uses 
Pi . Ethylene (CH, = CH,) In was 
rite oan poly bags, tube 
nce | Oty’ rene (C,H,CH = CH,) —Inmaki ‘ommodities. 
ws taking radioand televisi 
we lene (CH,CH cabinet etc. on 
! propyl ae thyl = CH,) In making tube 
aly - 
poe Tetra flour ethylene Inmakingnon-stick ; 
yell ; a utensils. y cooking 
_ vinyle- vinyle chloride In making cabl i 
Ay ge (PVO) (Coa CHC) = 
d HLN (CH,), NH, and I ‘ 
2. 276 2 in ga 
xylon HOOC (CH,), COOH garment industry. 
HOCH, CH,OH and Inga A 
gerylene screening petmentincuehy: 
ermentation : The term fermentation originated from Latin word 


*, which implies boiling. The process of fermentation was not 
t people in fact they were well known about such incide sat 
tific study of fermentation was firstly done by a French spa 
Loius P Ps sa 
The process of decomposition of complex organic compounds by 
ic ro-organisms or bacteria into simpler organic compounds is called 
fermentation. The process of fermentation simply occurs by the help of 
us substance which acts like a catalyst and called ferment. The 
¢ fermentations are SO many in our daily life—like to prepare 
e juice of sugarcane, to convert milk into the curd, 


occurring © 

of fermentation occurs in the presence of yeast or bacteria and this process 
isan exothermic reaction in which heat is released. Also during the process 
offermentation various gases like CO,, H,, CH, ete. emerge simultaneously 
and the appearance of these gases seem like boiling the fermentive solution 
of the substance. 

D. Isomerism : The organic compounds whose molecular formulae are 
same but atomic configurations of the molecules are different and their 
physical and chemical properties are different is called isomers and the 
phenomenon is called isomerism. 

Example : Normal butane and isobutane have same molecular formula 
C,H,, but their atomic arrangement in the molecules are different so their 


properties are different. Thus both are isomers to each other. 


Types of isomerism 
(i) Structural isomerism : This isomerism occ 
appearing in confi gurational (structural) arrangement of 
molecules of the organic compounds. 
ee (ii) Stereo isomerism : This isomerism occurs due to 
electronic configuration of the atoms of the molecules 
compounds. 


urs due to the difference 
the atoms of the 


the difference 
of the organic 
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ro . gsitionprocessofthemoteculesofh f 
g.cracking THAT pe hy yee molec wt 
of tanger MO tureiscalled eating and form a saturated hyd, "¥a,° 
sit on decOmPo rated hydrocarbon of smaller mojes ny 
cmatler Molecules heating» C.Hi, + GH, 
Example : Cotte crackin& Qctane Ethylene 
Decan — CH, + CH, 
CyHy “cracking Heptane Propene 
Decane = petrol is obtained from petroleum, S0a 
arene a higher boiling point. le 


3. Hydrocarbon 


A the simple combinatio; 
pounds obtained een ede pest es Xi 
and carbon are called 1 aenarnplesct natural products of the p, etree 
iesel, kerosene oi! etc a 4 
Senta isa a of hydrocarbon. Hydrocarbon ig Usually 
ivided i two ca! 
div ae hydrocarbon 2. Aromatic hydrocarbon 

Open chain hydrocarbon is called aliphatic hydrocarbon, wii 
closed chain hydrocarbon is closed aromatic hydrocarbon. Also aliphatic 
hydrocarbon is odourless, while aromatic hydrocarbon has a special type 
of smell (odour). 

1. Aliphatic hydrocarbon : Aliphatic hydrocarbon may further be 
divided into two groups— 

(a) Saturated hydrocarbon or Alkane or Paraffin. 

(b) Unsaturated hydrocarbon. 

(a) Saturated hydrocarbon: Thisisalso called alkane or Paraffin. Paraffin 
is a Latin word, which implies— less active and because of lesser activities 
of saturated hydrocarbons these are called paraffin. General formula of the 
member of the series of saturated hydrocarbons is givenbyC H,_.;wheren 
is the number of member of the series. The organic compounds like methane 


ethane, propane, butane, pentane etc. are saturated hydrocarbons in which 
all carbon atoms are attached with single covalent bond. 


(b) Unsaturated hydrocarbon 
: Th iphati 
hydrocarbons in which carbon atoms ha bean eae 


ve double or triple covalent bonds 
are pee unsaturated hydrocarbons. This is also of heres 
ene if Pa, z 
hydrocarbon “ Hera Pegi compounds of unsaturated aliphatic 
Ethylinic hydroc iS carbon atoms have double covalent bond are called 
members of this ot re Ci oleffin or alkene. General formula for the 
an example of alkene. oH, The organic compound Ethylene (C,H,) 


Organiccom 
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jenic hi dracarboe aa alkynes : Those com 
; hi : 

acetyljracarbon in which carbon atoms have triple coval 

ph eytentic OF alkynes. General formula for the member pains 

Med a The organic compound acetylene (GH Jor eth ies this Series 

hydrocarbon. fe yneis the simplest 


pounds of unsaturated 


Chie oe this 


e sii hydrocarbon : Those compounds of h ji 

* aereom hyd rogen ipierreetiget and have the dosee Tike aah es 
<n aromatic hydrocar! ons. General formula of the member oi 
: oe is C Hone’ There are bhi compounds like benzene, elo 
thi Tene, anthracene etc. are the examples of aromatic hydrocarbon iin 
ap haenzene is the simplest one. Sometimes aromatic hydrocarbons a 


are vee" by a definite composition and combination of various f i 
em alcohols, ether, esters aldehydes, ketones, ate eae 
srpasic concept of various functional groups has been given as below : : 
(a) Alcohols : These are the simplest compound of carbon, hydrogen 
and oxygen jn which hydrogen atoms of alkanes are replaced by — OH 
2m sional group and the compound obtained is called alcohol. Also the 
tpi compound in which only one — OH is present is called monohydric 
oe while that of two — OH is called dehydric alcohol. The compounds 
~ ne ghanol (mM ethyl alcohol), ethenol (ethyl alcohol) etc. are the examples 
a monohydric alcohol, while glycol is an example of dihydric alcohol. 


General formula of the members of this series is CH, ,, OH. 


(b) Aldehydes: Organic compounds in which — CHO functional group 
ispresentare called aldehydes. General formula of the members of aldehydes 
are C,H _.1CHO- The compounds like formaldehyde, acetaldehyde, 
propional dehyde etc are the examples of aldehydes. 

(c) Ketones : Organic compounds in which > C=O functional group is 
present are called ketones. General formula of the members of this family 
is (C,H, ,+1)2 CO. The compounds like acetone or dimethyl ketone, methyl 
ethyl ketone, diethyl ketone etc are the examples of ketone. 

(d) Carboxylic acids: Organic compoundsin which— COOH functional 
group is present are called carboxylic acids and the general formula of 
their family's members is C,H,,,,,COOH or C,H, ,O,. The compounds like 
formic acid, acetic acid, propionic acid, buteric acid etc are the examples 
of carboxylic acids. 


(e) Acid anhydrides : Organic compounds in which RCOOCOR 
functional group is present are called acid anhydrides. General formula of 
the members of this family is (C,H,,,,,CO),0- The compounds like acetic 
anhydride, porpionic anhydride etc are the examples of acid anhydrides. 

_ (f) Esters : Organic compounds in which —COOR functional group 
cpieent are called esters. General formula of the family's peat " 
jo2ns}COOR or C,H,,O,. The compounds like methyl formate, ethy 

mate, methyl acetate, ethyl acetate etc are the examples of esters. 
Scanned by CamScanner 


378 


yoursmahboot- Wordpress.com » 


The ethyl acetate is used in making artificial Perfume 
dyes ete. 


, Sceniag 
(g) Ethers : Organic compounds in which — 


O-~ ¢ “lou, 
sent are called ethers. General formula of family's Member oPal " , 
The enmponnis like dimethyl ether, diethyl ether ot. ate cn B 
Mie 
ethers. ; Bie, 
Diethy] ether is used in the form an anaesthesia and itis also = 
ed 
ae General formulae of organic compounds the, 
i Organic 
Organic General is 
caneuant formulae compounds former 
a 
—— Cotton ae CH, 20 . 
Alkene CH,, aldehyde and Ketone CH6 
Alkynes CH,» Carboxylic acid CH, 6 
Alcohols CH, 4420 Primary aliphatic amine c) ‘ % 
iu 
Alkyle halides = C,H,,,,X — |Carbohydrate & (Ho) 
y 
4. Some important organic compounds 
Methane : This is the first member of alkane's family which is 
called Marsh gas. The shape of it is tetrahedral and the angle betwee _ 
consecutive bonds is of 109°28’. In nature methane is obtaineq from 0 
decomposition of vegetables and it is the main component of Natural p, 
in which it is found nearly 90%. Bas 


In the laboratory it is prepared by heating the mixture of Sodium aceta, 
and sodalime. This gasisalso prepared by the reaction of aluminium ¢ 4 
on water, and on the commercial level ii 
Process. Methane 


powerful explosion t 


gaseous fuel, in the preparation o: 
in making carbon black, in the Production of hydro 
ete. 


Ethylene : This is the first member of al 


ry. In the laboratory 
ethylene is prepared by heating ethyl alc 
at nearly 170°C. Th 


‘ohol with excess conc. SO, 
is is used in making mustard Sas, in the form of an 
anaesthesia, in the production of oxy ethy 
Acetylene : Thi 


kene's famil 


lene flame etc. 

is is the first member of alkyle's family and it was firstly 
discovered b: y an American's Scientist Wilson. Itis prepared in the laboratory 
by the reaction of calci 


cium carbide and water. This is used in the production 
of light, in making camphor, in the form of an anaesthes 


and cutting the metallic bodies, in the synthesis of benze 


ia, in the welding 
of fruits artificially etc, 


ne, in the ripening 
Chloro Fluoro Carbon (CFO or Feron : This is basically a composition 
and combination of 


e 
ne layer. This is also called Freon a 

chemical name of which i 
form of Solvent, cool 


Scanned by CamScanner 


379 
alcohol : This is a colourless liqui chs. 
BhY aking human body is siimulatca aes se is extremely volatile 
i cag wine. This is obtained by the frui by 
) maketrial level it is produced by the Process of ferm, 
y ind] of motor vehicles, aircrafts, in making transparent so; i 
Na 2 ifumes and pene Sees in the producti aps, in 
ethyl alcohol : This is a deadly poisonous (toxic) liquj 
aml) ia hes wine, Ifa man drinks it then he ee) ppt hone odour 
%y grinking man can die. Most of the death of the People by pee 
‘ jsonous wine 15 caused by methyl alcohol. Early time it was re] eave 
My pols rocess of destructive distillation. This is utilised in the Pa die rt 
d te mixing petrol in it. It is also used in the production of artificial c i a 
in the form of solvent of barnish etc. al colours, 


Ethylene Glycol : This is basically a dihydric alcoho i 

itis teen in reducing m.p. of ice in the Taaiioe of cars inte 
Glycerol : This is a derivative of trihydroxide of propane hoe 

commercial name is Glycerine. It is the main member of trihydric alcoholic 
series. It is found in the free state in the fermented sugar solution and in 
small amount in the human blood, while in joint form it is found in fat 
and vegetable oils in the form of esterified higher organic acids. It is an 
extremely hygroscopic substance which directly reacts with conc. HNO, in 
the presence of conc. H,SO, and thus Glycerine trinitrate (Tri Nitro Glycerine 
_ TNG) is formed. TNG is a powerful explosive which is utilised in the 
manufacturing of dynamite and other explosives. Glycerol is used in making 


transparent soaps, shoes's polish, synergetic medicines, lubricants, printing 
e ink, cosmetics, antifreezer etc. 


ee 


reer 


Diethyl ether : This is the most important ether of its family and it is 

; also called ether only. This was firstly prepared by a medical practicener of 

Germany Balerieos Cordus by heating ethyl alcohol with conc. H,SO, and 

it was firstly synthesised by Williamson. It is used as an anaesthetic agent 
and it is assumed a better anaesthesia than chloroform. 

Chloroform : This was firstly discovered by Lebieg in 1831. Sempson 
asserted that it is an anaesthetic agent and later he used it in surgical 
operations. Usually the vapour of chloroform on inhalation ceases the sence 
organs and thus it is used as an anaesthesia. 

Iodoform : This is a yellow coloured crystalline sublimative substance 
which has a special type of smell (odour). This is insoluble in water and 
soluble in alcohol and ether. This is also a strong bactericidal substance that's 
why it is used as an antiseptic in medicine. 

Pyrin : This is known as carbon tetrachloride (CCl,) and this is used in 
extinguishing the electric fire. 


Urea : First time it was obtained from urine in 1773, but it was firstly 
synthesised in 1828 by Wohler in the laboratory from ammonium cyanate. 
Ureawasthe firstorganiccompound which was synthesised in thelaboratory 
and in it nearly 46% nitrogen is to be found. This is a colourless, odourless 
Substance soluble in water. This is found in the urine of living beings. This 
eed as a fertilizer and additionally it is also used in the production of 
'trogen gas, baronal medicines, urea plastic etc. 
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The dilute solution of 40% formaldehyde iscsi 
rH f the foodstuffs. 
is is used as the best preservator 0} ; 
ees oe acid 5 eae has been derived fon latte word formicus idk 

“This i lic acid and the first mene 

ee s. This is a monocarboxy! r <a 
implies fe an ily This acid is basically found in red ants and bee. 
carboxylic aci g y the distillation of water with req 


e ic acid was prepared b: Aa , eet ants an, 
eesehy itis called formic acid. This is used as a insecticide, in the fon Mi 


medicine of artherites, in the manufacturing of tuber, leather, cloth ete, 
Keetic acid : This is found in free state in the juices oF Netious fruits ang 
specially in vinegar.On thecommercial levereo ti eerom PYTOligneou, 
acid. It is utilised in the form of celulose ener ii 6%) <INg Photographic 
film and Rayon. The dil. solution of acetic aci (4%-6%) is called vinegar, 
\@aalic acid : This is a dicarboxylic acid also found in the form - 
potassium salts in vegetations. This is also found in the form of Salt of 
potassium-hydrogen in the family of plants as Oxalis and Rumex. It Occurs 
in the cells of plant in the form of calcium oxalate. This is also found in ver 
small amount in human urine and sometimes this acid accumulates in the 
kidney in the form of calcium oxalate and that's why prostate (stone) appears 
in the kedney. This is used in the form of ferrous oxalate in Photography 


f 
| and the ink spot of the garments is also removed by it. 
| 


df 
Formali Malin, 


S Firstly 


Acetoacetic acid : This is a colourless liquid and on decomposition 
acetone and CO, are obtained. This acid appears excessively in the urine of 

| persons suffering from diabetes. 
| Pyroligneous acid : This is obtained by the destructive distillation of 
| wood and made from acetic acid, acetone and methyl alcohol. 
| Citric acid : This is a mono hydroxy tricarboxylic acid which is basically 
citrous and found in citrous fruits like lemon, orange etc. 

Lactic acid: This isa monohydroxy acid which is more soluble in water 
due to the presence of hydrogen bonds but insoluble in organic solvents, 
This is present in milk and sourness in the milk appears due to the Presence 
of lactic acid. The human beings feel tired due to the accumulation of lactic 
acid in the muscles. 
o Dricink pee fire “4 (ori sap dicarboxyclic acid which is present 

pes. This is used in the manufacturing of baking 

powder. 


was ext; ; cp 
{ as extracted from Mitscherilich in 1834. This is used in manufacturing of 


a 
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Chemistry ai 
__., the word aniline has been originated f : 

pine ies Indigo. Aniline is basically an ating i estate 
whic? epared by Unverdorben by the distillation of lime-wate - - 
tly 326. Later it was obtained by Runge from coaltar and by F; i i 
Indigo with conc. alkali. Aniline is used in ruber Oca sche 
z, of drugs, dyes ete. etry in 


in 
“tig? : "ting 
"facturing O°“ Trdrox dees 

ol: This is a mono! y roxy erivative of benzen 
2 Malic acid. This was obtained by Runge in 1834 fro; 
call ie by replacing hydrogen of benzene by hydroxyle 
onan sedin making picric acid (explosive), phenolfthele 


e and it is also 
M coaltar. This is 
functional group. 
ne, bakelite, salol, 


asp” 
Be 


od as foo" 2 F . 

a licylic acid : This is a white crystalline aromatic acid which is used 
it ev nanufacturing of pain killer medicines. 

in 


Toluene : Firstly it was extracted from a resin namely tolubalsam and 
called toluene, its commercial name is Toluol. Toluene is used in the 
te actu ng of TNT explosive, as a solvent, in dry cleaning in sacchrin 
may chloramine - Tdrugs, with petrol and benzene as an antifreezer etc. 
a gacchrin: This isan organicsubstance which is obtained by the oxidation 
ajtolwen(C,H,CH,)and Orthosulphabenzamide (C,H,SO,CONH)and itis 
ap ared in the form of sacchrin which is 550 times sweeter than ordinary 
sugar. The calorefic value of the sacchrin is zero so it is used in bevarage 
and as sugar for the persons suffering from diabetes. 


Naphthalene : This is a poly nuclear hydrocarbon which is used as a 
germicide and germs do not appear in garments because of the effect of 
this. 

Carbohydrates : This is found abundantly in vegetations and it is of 
various types like monosacchride, disacchride, trisacchride, oligo sacchride 
etc. These are the organic compounds which are temporary energy provider 


(supplier). The compounds like glucose, sugar, starch etc are examples of 
carbohydrates. 


Neoprene : This is a synthetic rubber and obtained from the 
polymerisation of 2-chloro-butadiene. Neoprene is used in making electrical 
insulating material, electrical cable, conveyor belt, the pipes of carrying 
crude oils etc. Also it doesn't burn easily like the natural rubber. 

Thiokol : This is another artificial rubber which is obtained from the 
reaction of dichloro ethane and poly sulphide. It is used in making pipes 
of carrying, crude oils, solvent storage tank etc. Thiokol rubber is mixed up 
with chemicals which releases oxygen then this mixture is used as a solid 
fuel for the rocket engines. 

poakelite : This is obtained from heating the phenol and formaldehyde 


of Presence of sodium hydroxide. It is used in making the body (cabinet) 
‘adio and television, bucket etc. 
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stic which is obtaine, 
Polythene : This is a aoe adh hoi Repeal _ fs " 
polymerisation of ethylene. Ths at 
wire, packing bags etc. 
Rexin: This is an arti 
of cellulose. Good quality re 


on the thick canvas. f ethylene by fluorine 
‘i 11 four atoms oO} aco 
Teflon : On replacing 4 


. i ich almost al] 
.< obtained in whic! a 
tetrafluoroethylene (C,H,) es led Teflon. Teflon isa non-volatile 


polymerise and forma plastic acids and alkalies. This is an 
and on it there . oh ie in making various equipments and dey, 

& i ich is : 
useful aren = de: This is obtained from the polymerisation of yi, 

in 01 : : ; ilm, rai 
ane per it is used in making thin cover, film, rain coat, water OF air 
filling toys: i trolling the unc 
j is used usually in contro & : ‘ontrolled 
Tear gas F bers Bs betes S arpeforiadle and when it comes in the co, Ree 
: is gas ha aha 

(crowd). TI — bitter burning (pain) in the eyes and tears are Produceq 
of eye then the tear gas like alpha chloro acetophenon, acrolene etc 

ere are various te: ; o. - 
as end gas : This is a deadly poisonous gas which was utilised in the 
chemical weapons during the first world war. Itis obtained from the Teaction 
oF ethylene and sulphur monochloride and the smell (odour) of this Bas is 
like the mustard oil, so it is called mustard gas. The vapour of the mustard 
pas produces blister on the skin and this gas strongly damages the lungs, 
The vapour of the mustard gas even transmits through the rubber. 

Lewisite : This is also a poisonous gas like mustard gas which was 
utilised in the chemical weapons during | the second worldwar. When 
acetylene reacts with arsenic trichloride in the presence of anhydrous 
aluminium chloride then this gas is obtained. 

Chloropicrin : This is a toxic (poisonous) gas which is used during the 
war and it is obtained from the reaction of chloroform and HNO,. 

Methyl Isocynate (MIO : This is an extremely poisoness (toxic) gas 
which was leaked out during Bhopal gas tragedy in 1984 through the Union 
Carbide Company of USA where insecticides were manufactured. 

Marsh gas : Methane (CH Pi) is called marsh gas and the cause behind 
the name is occurrence of it inside the moist land. Marsh gas is also found in 
stored water of the ponds and at moist places in the form of bubbles. Basically 
this gas originates from the earthened vegetations and bio substances by 
the decay (decomposition) of bacteria or micro-organism. 


Clathret : This is an abundantly occurring gas near the sea shore which 


is basically the traped methane gas in the molecules of water and this can 
be utilised in the form of a fuel. 


d it obtained from th 
‘cial leather an 1 ENe Vegeta: 
ee are obtained from the coating of hi tatio, 


YTOxling 


™MPoun, 
Molecules 
Subst, 


ance 
extreme, 


ices, 


Gobar gas : This is also called Methane gas (volatile) and it originates 
from the decomposition of weted (moist) gobar which burns easily in the 
presence of air. Through gobar gas plants which are very common in rural 


areas of India not only Gobar gas (CH,) is produced but the residues of 


gobar are also utilised as bio fertili 
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ified Natural Gas a : Like Liquified p, 
wii form of natural gas in which the maj Stroleum Gas (z 
F qu "nN Component is = 
“H) The complete name of it is Lyserpi A 

: Bic Acid Dj : 
USP areamy STUB: ithylemide which is 
as 4 es sae 

we ys Aspirin is acetyle salysilic acid ae 
; spina pain killer drug. and itis a volatile compound 
4 eidehy de: When anhydrated acetaldeh 

fe ‘hen paraldehyde is formed and it is use, 
120 tropine : The chemical name of it is he: 
veined by reacting formaldehyde with a 
Me vedicine of urine. 
the chioretone ? When acetone reacts with chlorofo: 
cystic potash (KOH) then chloretone compound i 

av" he drugs of vomiting or headache which 


of king t 
inma £ mountain or sea. 


expedition © The chemical 

Gammexene : chemical name of this compound is B 
yexachloride (BHC). It is a strong insecticide. eer 
chloral : This is an oily colourless liquid. It is obtained from the reaction 
4 chlorine and acetaldehyde. The chemical name of chloral is trichloro 
‘cetaldehy de and it is mainly used in the manufacturing of DDT. 

pDT:Thecompletenameofthiscompoundisdichlorodiphenyl trichloro 
thane. Thisis used like an important germicide and it is manufactured from 


chloral. 


PG) it 
ethane 


yde is heated with conc 
dasa sleeping drug. 
xamethylene tetramine and 
mmonia. It is used in making 


rm in the presence 
Ss formed. It is used 
appears during the 


5. Organic compounds and their uses 


Organic compounds Uses 

Methane Black colour, used inmaking motor tyre and printing 
ink, in the production of light and energy, in making 
methy] alcohol, formaldehyde and chloroform etc. 

Butane In liquid state it is used as a LPG fuel. 

Ethylene In fruit ripening and fruits preservator, in making 
mustard gas, in the form of an anaesthesia, in 
producing oxy-ethylene flame etc. 

Acetylene In producing light, oxy-ethylene flame, in the form of 
narselin anaesthesia, in making neoprine (artificial 
rubber), in artificial fruits ripening etc. 

Polythene In producing electrical resistance in wires and 
cables, in making layer in the cap of the bottle in the 


production of non-crackable bottles, pipes, buckets 
etc. 

Polystrene In the production of caps of bottles of acid, inmaking 
the body of the accumulator cells etc. 

Ethyl bromide In making local anaesthesia. 
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Organic compounds Uses 


Chloroform 


Methyl alcohol 


Formamint 


Ethyl alcohol 


Glyceral 


Formaldehyde 


Acetaldehyde 
Acetone 


Formic acid 
Acetic acid 


Acetyl chloride 
Acetic anhydride 


Acetamide 


Ethyl acetate 
Urea 


Benzene 


’ 
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In surgical operation as an anaesthesi ay tas 
solvent of rubber, fat, lac etc, as an in; secticig 
Inmaking methyleted spirit, artificial] Colour, “aes 
and polish, mixing with petrol and useq = eich 
engines, etc. of 
In making medicine of throat in making ines 
tablets etc. ing 
In making wine and other alcoholic drink; 
substances, tincture, barnish and Polish, in ¢ : pa 
of solvents, in methyleted spirit, in artificial mn 
of perfumes and scent of fruits, in transparent Urs 
in spirit lamps and stoves, in the form of a fuer 
motor vehicle in cleaning the wound, in the ae | 
an insecticide etc. 


In making nitroglycerine, in cleaning the ¢ om, 
parts of patchios: in the ink of stamp, in shi pen pot 
and cosmetics, in transparent soaps, in pain relieve, 
medicines of the fractured parts of the body (organs) 
in sweets, wine and as a fruits preservator etc, | 
In making insecticides, in fixation Of giletin film 
on the photographic plates, in making waterproof 
cloths by mixing it with eggs exterior whitey part 
etc. 


‘Orm of 


In making colours and medicines, 
meta acetaldehyde medicine used 
production of plastic. 


In making barnish, cardite, clodian celulose, 
artificial silk, synthetic rubber, sulph 


‘one, chlorotone, 
chloroform, iodoform etc. as medicines. 


In making insecticide, as a Preservator of fruits 
juices, in trade of leather, rubber etc. 

As a laboratory's reagent, in 
making sauces and jelly ete. 


in manufacturin, 
in sleeping, inthe 


the form of vinegar, in 


In making acetamide, acetic anhydride etc. 
Incolour industry, 
like aspirin, in mi 
cellulose, etc. 


in the manufacturing of medicine 
aking artificial (synthetic) silk from 


In softening leather, 


cloth and in moisting pulp and 
Paper. 


In making medicines, artificial perfumes etc. 
In the form of fertilizer, in 


making formaldehyde, 
urea, plastic, medicines etc. 


In the form of a solvent, in dry cleaning, by mixing it 
with petrol and used as a fuel of engines etc. 
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ds Uses 
o . compen In colouration and printin, 
wna acid colour of ink and coaltar, in fhe mee pn making 
in cleaning the spot of ink by its riche ae lewgg 
ion etc. 


In making different ty; 
: pes of wine, i 
preservetorsof fruitsjuices, medlicineslike glues and 
iconate 


nor? 
etc. 
In dry cleaning, in the for 
: m of ‘ 
owe production of medicines, in erasing — mean the 
; is plosiv: 
ob enzene In ennai of aniline, phenol etc. il 
In the production of i 
itr0 penzene z i : soaps, in the form of mi : 
Ni in making polishes and cheap cee oh 
re In trade of colours, i acer 
aniline aa s, in the manufacturing of drugs 
In the producti f i i 
phe nol I p prods ion o' carbolic soap, in the form of 
oa in bakelite, in phenestine, aspirin, celolal 
etc. 
penzaldehyde In colour industry, in manufacturing of perfumes 
etc. 
Benzoic acid In making drugs, as a preservator of fruits juices 
etc. 
Benzene sulphonic In the production of sacchrin, in the production of 
acid solute colour, in making sulpha drugs etc. 
Ether Asananaesthesia, solvent, coolent, inthe production 


of alcohol etc. 


trachloride In the form ofa fier extinguisher. 


Carbon te 
Urotropin In the treatment of urological diseases. 
Gammexene In the form of a germicide/ insecticide. 


6. Natural sources of organic acids 


Organic Acids Natural Sources 


Organic Acids Natural Sources 
Formic acid In red ants Tartaric acid In tamarind 
Citric acid In citrous fruits like Benzoid acid In grass, leaves, 
lemon, orange etc. urine etc. 
Oxalic acid In the tree of sarel. |Lactic acid In milk 
Glumatic acid In wheat 


In juices of fruits 


7. Alcoholic beverages 
ed by the combination 


alcoholic beverage which is prepa 
.d substances ‘and the amount of alcohol is different in 


Acetic acid 


Wine is an 
of various fermente: 
different types of wine. 

There are various types of wine like beer, champagne, cider, port and 
sherry, whisky, Rum, Brandy, Gin etc. In the beer the amount of alcohol is 
extremely low, while in the Rum this amount is extremely high and the 
champagne is the most costly wine among, all. 
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Icoholic beverage has been classified into two categorieg_ 
eee! ‘i Apaeiae : These types of —— a Prepares — 
oy a act distilled beverage and the a! nts of alcohg, rh 

distillation , sat 
‘eon (40-55)% as given below: 


of alcohol Sources 
Distilled beverage i 0-50)% barley 
Whieky (45-55)% Sugar-cane 
kum (40-50)% exapes 
Bei? (35-40)% maize 
Gin 


‘ : These types of beverage are pre, 
a istilled beverage : ; — 
(ii) Reacence of fruits juices or food grains and on filteration ep 
by the te ie liquid and some wanted flavour, colour and perfumes are addeq 
enteedy Te amounts of alcohol vary from (3-15)% as given below, 
V . 


isti rage % of alcohol Sources 
ee beverag eve ae 
Champagne (10-15)% grapes 
Port & sherry (15-25)% grapes 
Cider (2-6)% apples 


Terms related to alcohol 


Wood spirit : Methyl alcohol is also called wood spirit because in early 
stage it was obtained from the destructive distillation of wood. 

Grain alcohol : Ethyl alcohol is also called grain alcohol because it is 
obtained from the starch enriched substances. 

Absolute alcohol : The alcohol which is 100% pure is called absolute alcohol 
and it is completely pure and anhydrated. 

Rectified spirit : This is also called commercial alcohol in which 95.6% 
ethyl alcohol and 4.4% water coexist. 

Power alcohol : The mixture of purified spirit, benzene and petrol is called 
power alcohol and it is used in propelling engine. As it is directly related 
to the power of the engine so it is called power alcohol. 

Denatured alcohol : Ethyl alcohol which can not be used for the drinking 
is called denatured alcohol. In order to obtain such type of alcohol usually 
in purified spirit, methyl alcohol, pyridine, acetone ete. types of toxic 
substances are mixed up. 

8. Petroleum 
: Petroleum isanatural fuel whichisa densely deep black-brown coloured 
liquid sticky in nature and which has a special smell (odour). Basically it is 
ee om very deepen site between the sedimentary rock layers inside the 
is iso Galea er etieally it is a complex saturated hydrocarbon which 
awe ais pela oil. The term petroleum is in fact made from 
why petrolenc, isa Sy ae Midis HPs ou (oleum) phrecs Lineker ban 
Golden Liquid cia. - led rock oil. Today petroleum is also called B oF 
- the petroleum substances like petrol, kerosene 0! 


— 
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t 
Todane Nanibars 7) d vegetat ells that petroleum 
.-g and Octane N er: There are s, F 
¢ ae the combustion then these fuels ae © fuels which are mixed 
pint a of the fuels doesn't transform themself inte terse the heat 
Pe is ner etallic sound which is called knocking. Thus dice fa work and 
“guces is very low are assumed the best fuels and ices els whose 
f cking knocking some compounds are added in the ry naa To lower 
e 
; : ‘y and such compounds are called anti knocking ence the 
jue! ae of the fuel is expressed by octane number and it is high for tas 
Wing, so fuel is good and vice-versa. Thus for increasing the paahatss 
ner of the fuels anti knocking compound is necessarily mixed u, a 
umber nd Tetra Ethyl! Lead (TEL) is the best anti knocking comouna 
comm ound Benzene Toluene Xylene (BTX) is also one of the best anti- 
T bs “king compound. Generally 0.15 ml TEL is mixed up with ethyl bromide 
laa each litre petrol. 
in Diesel ; This is a type of oily liquid hy 


ydrocarbon obtaine: 
-actional distillation of petroleum. This is cheaper than petrol ie pide 
en used in vehicles, machines, devices etc. But during its consumption 
eon toxic gases like sulphur dioxide (SO,) etc. are evolved. The gas SO. 
pee some problems like irritation in eyes, headache, inhaling problems 
ie and sometimes skin diseases and respiratory system problems also come 
into existence. 


pure f 


Ultra Low Sulphur Diesel (ULSD) or City Diesel : This is an extremely 
‘orm of diesel. Through the combustion of this diesel less pollutants are 


spread in the 


atmosphere because of low sulphur presence in it. It is used 
frequently in almost all cities of Europe. 


Green Diesel : This is the best quality diesel, recognised as Euro-4. In 
diesel family it is assumed the best because of extremely low pollutants 
production on its combustion. 

Liquified Petroleum Gas (LPG) : This is a mixture of hydrocarbons 
like propane, butane and iso-butane in liquified form at an extremely high 
pressure. These liquified mixture of hydrocarbons is called LPG which is 
used as a cooking gas. LPG is obtained by the fractional distillation of natural 
gas and petroleum. To detect the leakage of LPG some substance of special 
smell like merkepton etc is mixed up. 

Compressed Natural Gas (CNG): Thisis also a mixture of hydrocarbons 
(compressed natural gas) found inside the earth's crust in which (80-90)7% 
methane (CH i gas exists. This gas emits less CO (about 70%), Nitrogen 
oxide (87%), bio gases (89%) etc. with comparison to petrol and diesel CNG 
burns at more than 540°C, while petrol burns at 232°C to 282°C. This gas is 
basically a colourless, odourless, light from air and less pollutant supplier. 

CNG is today also used as a fuel of the vehicles but it is compressed 
upto 200-250 kg per squared cm. This is used in the vehicle as an alternative 
fuel pg and diesel. By the use of CNG the deadly toxic substances like 


seed Co, SO, etc. release in very small amount due to which oureco-system 
Mains balanced and pollution level is under control. 
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General Science 
i q in Brazil. The mixt, 
discovered in B : ‘Ure of 
:G d it is obtained by mi,;... Petr 
10° oe chal (90%) is called er ce pie: gasohol as ef ctrl 
is the ‘extracted alcohol of wueaeo, ett: can be reduced and minimise nthe 
-le: ants like COz9™2 better alt Ady 
setiiie s Laie a al Thus gasohol og a ernative Ptign 
an extremel) nd of petrol. 
f ~cause of great demal 
the petrol because 8 weap and Detergent 
re sodium salts of higher fatty acids like P 


acid, oleic acid (C,,H,,;COOH) etc. The it 


Iled sodium pamitate (CisH., Coon? 
a 


COONa) and sodium Olciate (CHOON; 


‘asohol was first 


f 


Soap : Usually soaps 
acid (C,,H,,COOH), staric 
made from these acl 
Sodium stariate (C, 7s 
respectively. 


Characteristics of good soaps : There should be no free’ alk 


5 Je inalcohol, the moisture should not 
shat naka ene Se oil not be cracked during the use. 

Detergent : This was firstly invented cone: aed tient world war ‘ 
Germany. The detergent isa substance prepare me e ighly fatty aia 
extracted from various vegetative oils through which the dirty cloths ai 
are washed out. For cleaning the cloths or garments by the y, 
of ordinary soap there is a need of more labour and with hard water oe 
problem is more serious. Thus to remove such difficulties chemists Searcheq 
the way to clean these cloths or garments more easily, conveniently and 
cheaply and these were called detergents. 


ali in the 
be Preseny 


garments 


Types of detergents Examples 

Sodium alkyle sulphate Sodium lorel sulphate. 

Partially esterified compound Penta arithroatal monostiarate. 

Tetra ammonium salt. Tri methy] starium ammonium bromide, 


Displaced alkyle sulphonate Sodium P-dodesil benzene sulphonate. 
Difference between soap and detergent 


" Soaps Detergents 
This is not appropriate to clean cloths This can be suit: i 

1c ably used in cleani 
with hard water because Ca** and the cloths because detergent docs a 
Mg ions directly combine withsoap forms any insoluble precipitat it 
and a white oily compound forms Ca** and Mg** inns oe 
which prevents to form leather. ; 


Soaps exhibit lesser humidity. But detergents exhibit. more 


, detergents Produce deadly 
toxic pollutants and it is non- 
biodegradable. 


Soaps are pre; 
Pared by t] e 
(materials) oblsinet he substances While detergents are prepared by 


pene from the the substances (materials) obtained 
from vegetable oils. 
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fats are the ester formed b hi : 
cis atgweerol Thus almost all oi ang ptt a6 
5 with obtained by pamitic, staric and olic acids Bh 
As differ Physically but both belong to the svt cle eOl. The oils 
ats | temperature the glycerides which are found to Beis Usual! 
ina aL while the glycerides which are liquid in 
jvc, oil. The oils and fats can also be di iated on th temperature 
sod according to this concept the glyceri e 


or ire the oils while those glycerides w: 
wee 


= and unsaturated 
©Mplex mixtures 
lye 


ond 


11. Waxes 
rj ter which exists in nat like oi 
Wax is also an es 1 ‘ure like oil and fat but the e ter i 
different from ester glyceride. In wax the molecules of highly fatty exidson 
he behalf of glycerol reacts with monohydric alcohol and forms a complex 
Oe Some common types of waxes are Biven as below; u 
1, Waxes of bees of honey : Mainly it contains 


merisil pamitate. 
>, Karnoba waxes : Obtained from 


: palm leaf and in it merisil ceratate is 
” tobe found. 
3, Spermty waxes : Obtained from the sperms of whale and in it setil 
, pamitate is to be found. 
4. Paraffin waxes: Mixture of higher hydrocarbons which is obtained from 
petroleum. 
12. Plastic 


When the unsaturated hydrocarbons like ethylene, Propylene, butylene 
etc undergo the process of polymerisation under suitable conditions then 
higher polymer is obtained and it is called plastic. We can also say that the 
plastic is a substance which remains soft during its course of Preparation 
and can be shaped in any form. 

Usually there are two types of plastics— 

1. Natural plastic : The 
cooling turns hard is called 

The tree of eucalyptus is the best example of natural plastic. 

2. Artificial plastic: The plastic formed by the chemical process is called 
artificial plastic and it is of two types— 

1.Thermo plastic : The plastic which on heating becomes soften while 
°n cooling becomes harden is called thermo plastic and this characteristic 
'S maintained through out its existence. Thermo plastic is obtained by the 
Process of addition polymerisation of the organic compounds of double 


n my The polymers like polyethylene, poly vinyl chloride, polystyrene, 
Yon, teflon etc are the examples of thermo plastics. 
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General Science 
390, 
- ics : The plastic which on he,,. 
tting plastics : iv atin, 
2. Thermosetth shape can be given to it but if i B fitgy, 
pcs d an arbitrary paar es ita, Vb. 
en So ec lean 
shen : ing, plastic. TSible pop ton 
eal ix ermosetting Pp Pol, Pry 
call a ad temperature polymers. The examples of the one 
-alled i aa 
pa Glyptal, Vectal, Bakelite etc. s 


13. Rubber 


This is obtained from the milk ohetits nek og LYPes of the 
in the equatorial evergree® SET aa imate pee Latex, = fy, 
is was frequently used to erase ber. Layer’ 8 phigh 
this was white papers and it is called rubber. Later g\ ep! 
pocenen like elasticity, water resistance, bad cong, 
characteristics 


uctiyg® bh 
. Vit, “i 
and electricity etc these rubbers are started to be use in Varion ity pits 


ae i 
for various purposes. In the primitive days rubbers Were aatduy? 
product forms of forestsof Amezan and Zarie. In Amezan river ned i," 


sa ain region of the rubber production ang so 
eine tt Later in 20th century the plantatj 
started in Malaya and in South-East Asia. 

There are two types of rubber— 

1. Natural rubber : Natural rubber is obtained from some = 
of milk of trees called latex. Thus it is the rubber which is, obtaing cial pe 
and almost all rubber (natural) is the polymer of Iso; rene (C4 Nac! 

2. Synthetic rubber : The rubber which is Produced thesis 
artificially is called synthetic rubber and outstanding contribu. ly 
regard to its discovery goes to Mathews and Hariss. Mathews aan 
extracted a polymer like natural rubber on heating isoprene with aris 
60°C, and called it synthetic rubber. There are so many syntheticny 


Tum » 
“tiun, 
polystyrene, Dupren mubber, Neoprene rubber, thiokol rubber ie 


Olin: 
chloride etc. Polyvi 


it (rup 
ON of Tubj 


14. Fibres 
The solid substance which has a lon, 


g chained structure and whichis 
many times longer and larger than bre: * 


‘adth is called fibre. 


which have been composed 


substances Rayon, Nylon, 


oratories. The synthe 
fibres. 


© examples of synthe: 
Some important synthetic fibres : 
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: The artificial fibres made 391 
: Of cel] 
is extracted from thi Silulose j 
Jose 1S ex! c ie wor Is Calle, 
the a is oxidised in conc. and cold Seon = : Hayes aaa 
ul form of cellulose solution is passeq out th: th 
; ‘det and dil. SO, is poured d meh rough th 

y a is chemically a pure cotton and it is used in ; 
Ray mal ceutical lint or porous thick Paper etc making cloths 
* polyster : Firstly, it was developed and co; 

aghesise the polyester twohydroxyle (— OH): 
yt ically react with two carboxyle (_ coo! 
oo since in this fibre there are so ma, 
eee er. Polyester is used in the form of cloth: 
ve extinguishers. 

Carbon fibres: Carbon fibres are made from lon hai 

in which the incident of corrosion doesn't take vice. Whee atoms 
fibres are heated in the absence of oxygen then fibres start to deat = Ne 
carbon fibres are formed. Carbon fibres are used in makin; ae ane 
vehicles and sports items. 8 Parts of space 


ester is formed, 
: Brcups t! it is called 
"In making housepipes of 


15. Explosives 
The substances which on the combustio: 


energy with a strong cracking sound are calle 


NM Provides extreme heat and 
explosives but some of them are important 


‘d explosives. There are various 
which are— 
RDX (Research & Development Explosive) : RDX was 


: ae firstly invented 
byaGerman chemist Haning in 1899 in the form ofa pure white cosealiinca 
powder. The chemical name of RDX is cyclo trimytheline trinitramine and 
sometimes it is also called plastic ex 


: ploder and this explosion in USA is 
called cychlonite, in Germany it is called Hexogen and in Italy it is called 


T-4. If plastic substance like poly butince acrilic acid is mixed up in RDX in 
very small amount then Plastic Bonded Explosive (PBE) is obtained. Another 
form of explosive is C4 which is a deadly destructor (cracker) and to achieve 
an optimal level of requirement some powder of aluminium is mixed up. 
Plastic Bonded Explosive (PBE) is today frequently used by the terorists and 
fundamentalist group. The explosion energy in normal RDX is nearly 1510 
kcal. 


TNG (Tri Nitro Gylecrine) : It is a colourless oily liquid which is used 
in making dynamite. TNG is also called Nobel's oil. This explosive was 
invented in 1846. It is prepared by mixing conc. H,SO, and conc. HNO, in 
Clycerine. 


TNT (Tri Nitro Toluene) : This is the most frequently used ee 
and it is prepared by the reaction of toluene (C,H, —CH,), conc. H,S0, xa 
conc, HNO, This explosive was firstly invented in 1863 while its commerci 

level used was started in 1914 and the first user of TNT was UK troops. 
—D: 


: ; Nobel 
ynamite : This is also an explosive which was vente te 
Alfred in 1863. This is prepared by absorbing inert substances P 
St wood 


- A ite on the 
b or absorbing in Kieselguhr. At present in makin i Srite'a very 
a of nitro glycerine sodium nitrate is used. In xelatine dy: 
mall amount of nitro cellulose is mixed up. 


PF 
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TNP (Tri Nitro Phenol) : This is also known as Ppicric acid and Tj 


prepared by the reaction of phenol with conc. H,SO, and con NP ig 


ic. HNO 
is also a ultra exploder explosive. x TNp 
16. Drugs and Chemicals 
1. Anaesthesia : Anaesthetic drugs are basically used in Order to 


the scence organs specially during the major surgical operation ete. Thea’ 
time anaesthesia was used by William Morten in 1846 in the form of dieth 
ether. Later in 1847 it was used by James Sampson in the form of chlorofo, I 
There are also so many compounds like sulphonal, veronal, chloropropane 


cocaine, diagipalm, pentothal sodium, Halothane, nitrous oxide etc, which 
are used as anaesthesia. 


2. Antibiotics : Antibiotic drugs are prepared by micro Organism 
moulds, fungi etc and these drugs kill another organism and examine the 
growth (spread) of virus and bacteria. Alexander Flemming firstly invented 
the drug Penicilin (antibiotic) in 1929 which is used a destroyer of Virus 
bacteria and fungi. ’ 
Some more important antibiotics which are us 
Tetracycline, Ce 
Chloromycitin ete. 


ed frequently are 
phalosporins, Streptomycin, Gentamycin, Rifamycin, 


3. Antiseptics : Antiseptic dru 


gS are helpful in killin, 
(virus and bacteria) and in i 


8 Micro Organism 


4. Antipyretics : Antipyretics are used as a bod 
the form of medicine of fever 


Asprin, Crocin, Phenacitin, 


Y pain reliever and in 
etc. Some important antipyretic drugs are— 
Pyromidin etc, 


ited and formed in 1908. 

Some important sulpha drugs are— 

Sulphanylmide, Sulphadigene, Sulphapyridene, Sulphathiogol etc. 
Miscellaneous 

(D) Important discoveries of chemistry 


Discovery _ Discoverer Discovery 


Discoverer 
Nitrogen Rutherford Uncertainty principle Heisenberg 
PH scale Lowrance Radioactivity H. Bacqueral 


Heavy water Ure 
Calcium Devi 
Sodium Devi 


Group displacement law Soddy & Fajan 
Law of partial pressure Dalton 
Law of inverse ratio Rietcher 


Scanned by CamScanner 


yoursmahbeobswordpress.com 


393 
Discoverer Discovery 
cove! i 
piven Devi Photo electric effect rhe 
potas! Soddy Electro valency iieeg 
sot Pe iaw Ostwald Artificial radio activi! ioe 
jution 1a . ty Juliot /Juliat 
pi Berzealius |Theory of wave A zs 
catalyst i mechanics de Brogeli 
drogen Cauvendish eory of relativity Einstein w 
J orine Shielley Mass energy relation Einstein 
covale ncey Lewis Law of mass action Lovieser 
0 :. 
Helium Locare Polenium Madam Curie 
acleus Rutherford | Exclusion principal Paulli 
rorium Berzealius | Atomic Number Moseley 
Uranium Cloproth Radium Curie C, ‘ouple 
proton Goldstein \Modern periodic table Moseley 
Electron J. J. Thomson | Old periodic table Mendleeve 
Neutron J. Chadwick |Law of gaseous diffusion Grahm 
Octate rule Nelands Max. Multiplicity rule Hund 
Magnesium Devi Treble law Dobrineor 
Messon Yukawa Quntum theory Max. Planck 
Positron Anderson Atomic theory J. Dalton 
en ielle aw Of electrolytic Farada 
ove Shielley & — |Law of electroly y 
Pristley decomposition 
Argon Ramssa & Law of constant Prout 
Raleigh proportion 


(I) Chemical formulae, commercial name of chemical compounds 


Commercial Name Chemical Compounds Chemical formulae 


Common salt Sodium chloride NaCl 
Baking soda Sodium bicarbonate NaHCo, 
Washing soda Sodium carbonate Na,CO, . 10H,O 
Cdustic soda Sodium hydroxide NaOH 
Chilli salt peter Sodium nitrate NaNO, 
ray Sodium borate Na,B,O, . 10H,O 
Soda ash Sodium carbonate Na,CO, 
Globour salt Sodium sulphate Na,SO, . 10H,O 
Hypo Sodium thiosulphate Na,S,0, - 5H,O 
Microcosmic salt Sodium ammonium NaNH, + HPO, 
hy hosphate 
Vootash alum a ie eon K,SO, - Al,(60,)3 -24H,0 
sulphate 


Scanned by CamScanner 


a  yoursmahbseb:wordpress.com 


Commercial Name Chemical Compounds 
0) 


Red medicine 
Niter 
Chrome alum 


\Bteaching powder 
Lime water 
\Zypsom 
Plaster of paris 


alk or Marble 
Slaked lime 
me stone 
Hydrolith 
Sal-ammoniac 
Léughing gas 
Letharg 
lena 
Red vermillian 
White lead 
Acid of salt 
Meuretic acid 
Oil of vitriol 


Aquaregia 


Water gas 


Oleum 
Bauxite 
Solid ice 
Green vitriol 
Magnesia 
Horn silver 
Lunar caustic 
Black zine 


White vitrio, 


— 
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Potassium permangnet 
Potassium nitrate 


Potassium chromium 
sulphate 


Calcium oxy dichloride 
Calcium hydroxide 
Calcium sulphate 


Calcium sulphate 
hemihydrate 


Calcium carbonate 
Calcium oxide 
Calcium carbonate 
Calcium hydride 
Ammonium chloride 
Nitrous oxide 

Lead oxide 

Lead sulphide 

Lead peroxide 

Basic lead carbonate 
Hydrogen chloride 
Nitric acid 

Hydro chloric acid 


Conc. sulphuric acid 


Mixture of conc. nitric acid 
and conc. hydrochloric acid 


(1:3) 


Mixture of carbon monoxide 


and hydrogen 

Fuming sulphuric acid 
Hydrates alumina 
Solid carbondioxide 
Ferrous sulphate 
Magnesium oxide 
Silver chloride 

Silver Nitrate 

Zinc sulphide 

Zinc Sulphate 


Chemical formu, ae 
KMnO a 


KNO, 


K,SO, .Cr,($0,), . 2414 6 
2 

Ca(OC}) Cl or Caggy 

Ca(OH), 2 

CaSO, . 2H,0 

CaSO, . 1/2H,0 


Caco, 
CaO 
CaCo, 
CaH, 
NH,Cl 
N,O 
PbO 
PbS 
Pb,O, 
2PbCO, Pb (OH), 
Hcl 


conc. H,SO, ie 
HNO, +311 


co +H, 


H,S,0, 
Al,O, . 2H,0 
co, 

FeSO, .7H,O 
MgO 

AgCl 

AgNo, 

ZnS 

ZnsO, .7H,O 
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Name Chemical Compounds Chemi 
eci8 Zinc oxide cal formulae 
(om ehite ZnO 
ci ot Mercury Hg 
_ sil¥e : r 
gui 2 Mercuric chloride Hg,Cl 
e! + a a2 
aot : Mercuric sulphide Hes 
ania 4 
yer gublimate Mercurous chloride HeCl 
-yposi 2 
ce water Duetereum oxide D,O 
Heavy D 
7 uetereum 
ey hydrogen ee ae D 
; Silicon dioxide SiO. 
silica “es . 2 
carbendum Silicon carbide SiC 
¢ 
asin Arsenic hydride AsH, 
lue vitriol Copper sulphate CuSO, .5H,O 
Lithopone Mixture of zinc sulphide = ZnS + BaSO, 
and barium sulphate 
Producer gas Mixture of carbon monoxide CO + N, 
and nitrogen gas 
Marsh gas Methane CH, 
Gammaxine Benzene Hexachloride C.H,Cl, 
(BHC) 
Phosgene Carbonyl chloride cocl, 
\inegar dilute solution of acetic CH,COOH 
acid ——— 
Alcohol Ethyl alcohol C,H,OH 
Wood spirit Methyl! alcohol CH,OH 
Starch - CgH 00s 
TNB Tri Nitro Benzene C,H; (NO,)s 
TNT Tri Nitro Toluene C,H,CH, (NO,); 
« Juice of grapes Glucose NEGA 20c 
Farmeline 10% solution of formal dil. HCHO 
dehyde 
Feron Dichloro difluoro carbon CF,Cl, 
Urea Carbamyde NH,CONH, 
\Chloroform Tri chloro methane CHCl, 
Iodoform Tri iodo methane CHI, 
ccl, 


\Pyrine Carbon tetra chloride 
Phenol Hydroxy benzene or C,H,;OH 
carbolic acid 


Methyl isocyanate CH,NC 
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General Science 


%6 


Alloys, composition and their uses 
mp 7 


° sition and a definite comb; 
emical composi 
The chemic 


Nation 


SION of o, 
al in the form of ahomogeneous Mixtuye’ oy 

; and non-metal in re i at haar oe . 
ae alloy one metal is mercury tl OY is called oma * 
° , 7 
3ome important alloys— 3 

Ss Composition ses 
Alloy: Cu-70%, Zn-30% In makin, wines, 
Brass é machines, utensils . Part, \ 

tc. 

Bronze Cu-90%, Sn-10% 


Artificial gold Cu-90%, AL10% 


Coins metal Cu-95%, Sn—4%, P-1% 
Gun metal Cu-88%, Sn-10%, Zn-2% 
Bell metal Cu-80%, Sn-20% 
Constanton Cu60%, Ni-40% 


Monal metal Cu-28%, Fe-2%, Ni-70% 


German silver Cu-50%, Zn-35%, 
Ni-15% 


Dutch metal Cu-80%, Zn-20%, 


Magnelium  A}-5%, Mg-95% 


Durelumine or AL5%, 
Hydroleum 


Mg-1%, Cu-4% 


Aluminium AH10%, Cu-90%, 


bronze 

Nichrome Ni, Fe, Cr, Mn 
Solder Pb68%, Sn-32%, 

Alanko Fe, Al, Ni, Co 

Manganese Mn-14¢ 7 

ae m-14%, Fe~(80_5)%, 

Chromium Cr-2.4%, C4 5% 

steel Fe(90-95)z, °°” 
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In making utensj}, 


: S, idol, 
In making Omameny Re, 
etc. 


Ss, id, 
In making coins 
idols. and Cosy, 
In making fire 
gun, pistol, 
machines, 
In makin; 


8 bells which 
in schools and temple” Us 


In making Wires, 
In making idols, 


{arms iy 
“qipment, ee 


In making utensils idols ete, 


In making Parts of ma chines, 
devices ete. 


In making aii 


crafts ang 
aeroplane. 


In making aircra} 


fts, pressure 
cookers etc. 


In making utensils, coins, 
artificial Ornaments, paint etc. , 
In making electric heater, good 
quality electric wires etc. 

In _ welding metallic bodies 
filling cracked metallic parts. 
In making magnet. 

In making lockers, fish platesot 
railway tracks, part of cutting 
machines etc. , 

In making cutting machines 
shaving blades, bullets of 
and pistol etc. 


a) 


‘eo 


10. 


it. 


12. 


y 


13. 


14. 
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Objective Questions 


the atom of which of the followin, 


el 
Nitrogen (b) Oxygen te ne the 5 
Who was the inventor of atomic theory ? gen 


a Rutherford 
ia John Dalton (b) Madam Curie 


(d) Albert Ei 
Nucleon is the name which is used for : Tt Einsten 


(a) electron and proton (b) proton 

ele and 

(c) electron and neutron (d) None opt neutron 

Consider the following : ese (BPSC ASI 2002) 
1: Carbondioxide 2. Oxides of Nitr : 

which of the above is/are the emission acca Resi of Sulphur 
at thermal power plants ? 's from coal cumbustion 
(a) 1 only 


Mallest nucl 
(@) Helium 


(b) 2and 3only (c) 1 and3 only (d) 1,2and3 


Minerals are : ‘[CSAT-IAS (Pre) 2011] 
bas ea (b) inorganic solids 


(d) all of the above [BPSC 2 
2011, 
The number of neutrons and protons in the nucleus of ,,.Ra°”° are : ’ 


(a) 138and 88 (b) 88 and 138 (c) 226 and 88 (d) 88 and 226 
Who was the inventor of radioactivity : “ 
(a) Madam Curie (b) Irine Curie 

(c) Henery Bacqurel (d) Rutherford 

Asingle type of atom is found in: 


(a) compounds of minerals (b) mixture of minerals 


(c) natural elements (d) none of the above /BPSC 2011] 
Which one of the following is negatively charged ? 
(a) a-rays (b) B-rays (c) y-rays (d) X-rays 


[BPSC (Pre) 2002] 
Table salt (NaCl) is a product of : ; 
(a) weak acid and weak base (b) strong “— ai aie eee 

c / i s base (d) strong acid and weak base 
(c) weak acid and strong fii) sea een 
i ing is i ive element ? 
Which of the following !§ not a radioactive e : 
7 f i tite’ (d) zcronium 

(a) astetin (b) franscium (c)_ titenium fast) 2001] 
Artificial silk is also called : 


fibre glass (d)_ nylon 
(a) rayon (b) dacron (c) fibre g) ye) 2011) 


The elements of a group in the periodic table 


(a) have similar chemical properties 


ecutive atomic numbers ; 
fens — (d) are isotopes [CDS, 2012] 
(c) are iso pars 


a radi sub: pis 4 s then the time spent 
i dioactive substance Is months ¢! 

The half life of 

he hi 


in decayin® 4 
3, months 


th of the substance would be : 


5 12 months 
(b) 4months — (c) 8 months (8) gg (Pre) 2001] 


Sus 


B- 


19, 


20. 


21, 


22. 


23. 


24. 


eneral ord 

oursmahboob, wordpress.com 
he estimation of the age of the earth i. done by. 

(a) uranium dating (b) carbon ga és 

(c) atomic clock (2) bio clog "8 

In the isotope of an atomic nucleus : 

(a) number of neutrons are same but number of Prk 

(b) number of protons are same but number of Reutrone’® & 

(c) both number of protons and neutrons are Same > ate dig, ig 


Sh 
(d) both number of protons and neutrons are differen, rah 
. Cooking gas is a mixture of : _ lag 
(a) carbon monoxide and carbon dioxide I 
(b) butane and propane (c) methane and eth 7 
(d) carbondioxide and oxygen Vere 


. The pH of fresh ground water slightly decreases upon OPse 


because— a ; 

(a) Carbon dioxide from air is dissolved in the water 
(b) Oxygen from air is dissolved in the water 

(c) The dissolved carbon dioxide of the Sround water es, 
(d) The dissolved oxygen of the ground water escapes inte 


(Pre, 
) 
Posi, 20) 1) 
aly 


eS ji 

an the gy * 
Cobalt-60 is commonly used in radiation therapy, because ; Ico 
(a) alpharays (b) betarays (c) gamma Tays (d) 


oT 


F DPse 
Which of the following is not an isotope of hydrogen 2 Preh20y, 


(a) protium (b) duterium (c) iterium (4) trig 

0", ,0'7, 0" are called : lum 

a) isotopes (b) isotones (c) isobars (a) —_ 
oie ts FBPSC (ass 

The radioactive isotope of hydrogen is called : Me 

(a) duterium —(b) protium (c) radium (4) tritium 


Carbon dioxide is called a green house gas because— 
(a) Its concentration remains always higher than 
(b) It is used in photosynthesis (c) It absorbs 
(d) It emits visible radiation 

In a dry cell, which of the following are used as 
(a) Ammonium chloride and zinc chloride 

(b) Ammonium chloride and calcium chloride 
(c) Magnesium chloride and zinc chloride 

(d) Sodium chloride and zinc chloride 


other gases 
infrared Tadiation 


ICDs, 29, 
electrolytes 2 2] 


UPSC (Pre) 201) 
. The iso electronic of AJ*3 is : 
(a) Cl- (b) Al (ce): S=- (d) F> (CDs 2001) 
» Which is the second most abundant metal in the earth's crust ? 
(a) Iron (b) Aluminium (c) Copper (d) Zinc 
IPSC (Pre) 2011] 


- Age of fossil may be found out by determining the ratio of two isotopes 


of carbon. The isotopes are— 


(a) C-12 and C-13 (b) C-12 and Carbon block 

(c) C-12 and C-14 (d) C-13andC-14 (CD50 
Teflon is a/an 

(a) fluorocarbon (b) hydro carbon 

(c) pesticide (d) insecticide [pPSC (Pre) 201] 
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33. 


36. 


37. 


38. 


(4) 6 protons and 6 neutrons (b) 5 
a 


Chemi 
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ape of ethylene molecule is ; 
a 


shi 

The * oar ; (b) tetrahedra} 
‘@ toplanat tHangular ( hectohedral 

(c ch of the following compound is tetrahedral 2 

hic ‘ 2 

we ammonia (b) carbon tetrachloride 

) <vater Riise! (d) acetylene e 

(ich one of the is Owing polymeric materials is ss 

Ww rretproot jackets ? Sed for making 
my Nylon 6,6 (©) Rayon (©) Kevlar (4) Dac 

a Tron 

qhe nucleus of a singly ionized carbon atom contain— IPSC (Pre) 2011) 


Protons a: 
', 6 protons, 6 neutrons and 6 electrons nd 6 neutrons 
a) 12 protons, 6 neutrons and 6 electrons 
Which one among the following nitro 
entage of nitrogen by mass ? 


erc 
Pr (NH,); PO, (b) NH, 


(a) (c) NH,OH 


(d) NH,NO, 


hich one among the following is the correct der of INDA, 2012] 
Which ons z e ct order of amount of lime 
<— (SiO,), Alumina (A1,O,) and ferric oxide (Fe,O,)in portland 
cel ase ; 

(a) CaO > SiO, > Al,O,>Fe,O,  (b) SiO, > CaO > Fe,O, > Al,O, 

(c) Al,O,>SiO,>CaO>Fe,O, (d) FeO, > Al,O, > SiO, > Cao 


arg INDA, 2012] 
. Which one among the following is the major constituent of soda lime 
glass v4 , 
(a) sodium oxide (b): caletaen cada 
(c) calcium carbonate (d) silica 


INDA, 2012] 
In which of the following chlorine has + 1 oxidation number ? 


(a) hypochlorous acid (b) hydrochloric acid 
(c) zine chloride (d) chlorine 


[CDS 1999] 
Which of the following is not a metallic mineral ? 
(a) haematite (b) bauxite (c) gypsum (d) lemonite 
[IPSC (Pre) 2011] 
Which of the following does not pollute ? 
(a) copper (b) cadmium (c) arsenic (d) Nickel 
[MPPCS (Pre) 2011] 
. The element whose oxidation state in its every compound is same is : 
(a) carbon (b) fluorine (c) hydrogen  (d) oxygen 
[CDS 2002] 
. The oxidation state of oxygen in OF, is : 
(a) +2 (b) -2 (c) +1 (d) -—1/CDs 2000] 
- The acid is a substance which : 
(a) accepts (gains) electron (b) donates electron 
(c) provides (donates) proton (d) donates OH” ion 


- Which acid substance is found in vinegar ? 


(a) Lactic A id itri i Maleic Acid (d) Acetic Acid 
cid (b) CitricAcid (c) Maleic oR hoi 
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of the following, compounds is used as ¢, 
one 


Tee Ze 
(a) KBr : a (Upp Me 
i tl ti ‘ Cc 
TI solution of Hypo al ei ei Maan the phot 20) 
44, The SO ous solution of — : Bran 
is an aqueo™ niosulphate (b) Sodium tetra thion, “Phy 
(a) Sodium sulphate (d) Ammonium Persunte 
(c) Sodium s [Uppehate 
‘ iest element is of nj CS (p, 
4 ¢ the following heavies t Nickel] re) 
45. pear rere (b) Radium (c) Plodium (a) ine ig 
‘ : (RRB 1, 
46. Iron nails are dipped into blue copper sulphate Solution, Ate 2 
me § ‘ eet colour is discharged ome 
oO aiceolved but blue colour is not discharged 
not dissolved and blue colour is not discharged 
(d) not dissolved but blue colour is discharged ie 
47. The average pH value of the milk is ‘ ms 4, 20n) 
, 6 c) 7. 
(a) 6.1 (b) 6 (d) 8 
48. Mohr salt is a : 
(a) simple salt (b) hybrid salt (c) double salt (d comp} 
49. Astudentby chance mixed acetone with alcohol. This mixture Plex satt 
and alcohol can be separated by— Of acetone 
(a) Filtration _— (b) Separating funnel 
(c) Fractional crystalization (d) Fractional distillation 
50. In which of the following silver is not to be present ? ENA, 2011) 
(a) Horn silver (b) German silver 
(c) Ruby silver (d) Lunar caustic rg , 
51. pe bea which forms hydrogen after the reaction of an acid ta 
sit an 
Zine : : 
bane 2) 'Sediem (c) Potasium — (d) Calcium 
2. Hee = is an example of : IMPPCS (Pre) 2009) 
a) the solution of solid in the gas (b i A 
(©) the solution of liquid in itese a es in ‘ution of gas in the gas 
53. The milk is an example of : € solution of liquid in thesolid 
(a) Solution : . 
(c) emulsion in See solution 
air-soluti 
54. The pH value of a solution is 6 then th lution [BPSC (Pre) 1998] 
the solution would be: n the hydrogen ion concentration of 
(a) 10-°M Ap 
55. The hyd _() 107M (c) 10M (a) 106M 
'ydrogen ion concentrati 
concentration of hydroxyl j on of a solution is 1074 M then the 
56 (a) lo-* (b) ine In it would be : 
s inch Of the following is call (c) 10-10 (d) 104 
a ‘inc bromide ed philosopher’s wool ? 
©) Zine oxide (b) Zinc nitrate 


(d) Zinc chloride [IAS (Pre) 207] 
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y ‘Osis, 
Cryolite is an ore of which one of the following metal ? 


_ Which of the following is another name of RDX : 


. The catalyst used in the prod 
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jot the following form alum is useg > a 
ww wh - ain killer _ (b) as bs fertit 
fpantiseptic () asa water’ 
x sas of electrolysis oxidati “Ct PUrifig 
eres. ase ‘b) anode . “oO Occurs at ; “TINDA 2009] 
wt Cathode ©) both of these (q 
rs at: ) None of these 
h of th 
ese (d) Ky, 

form One of 
whieh Nery)? Of an electrolyte of the are 
a yAmoniu™ chloride and zinc chloride si 
a) AM ium chloride and calcium chloride 
e * ‘gnesium chloride and zine chloride 

\mmonium chloride and calcium chloride 
ron container (vessel) is galvanized by : 
The! 


NAS (Pre) 2007 
1 
Chromium (b) Zinc 


c ini 
al (c) Aluminium (a) Nicket 


Uharkhand Pcs (Pre) 2008] 

due to formati ‘ 

A ation of— 

(b) sulphide Coating on silver 
(d) oxide coating on silver 
: INDA, 2011 
elven among the following methods is not effective i : 
Mac from contaminated ground water ? 
ar sys 
a) Boiling 


¢ ware turns black after a period of time 
sil nitrate coating on silver 
is chloride coating on silver 
(«c 


iN removing, \ 
(b) Coagulation adsorpti 

a tion 
(d) Reverse osm E 


INDA, 2011] 
(a) Antimony (b) Barium (c) Arsenic (a) Aluminium 


[CDS 2008, 
Usually doctors recommend the foodstuffs which are prep J 


ared in the 
oi] with comparison to the vegetable ghee because ; 
(a) oil has unsaturated fats 


(b) oil has saturated fats 
(c) to store the oil is convenient 


(d) oil is cheeper 

[Uttrakhand PCS (Pre) 2008] 
inthe land mines ? 
(a) H, and O, - 
(c) Methane and air 


Which one of the following pairs of gases mainly cause the explosion 


(b) Oxygen and acetylene 
(d) Carbondioxide and methane 


[IAS (Pre) 2008] 
The catalyst used in the hydrogenation process of the oils is = 
(te b) Ni (c) Mo (a) Pt 


(a) Cynohydrine 


(b) Deestron 
(c) Cychlohexane 


(d) Cychlonite [IAS (Pre) 2007] 


uction of H,SO, by the Contact process 
is/are : ae 
(a) pieces (powder) of iron (b) pieces (powder) of platinu 
(c) oxide of nitrogen (d) nickel 


: ber's process 
The catalyst used in the production of ammonia by the Ha P 
is: 


bdenum 
(a) nickel 08) iron () platinum — (4) moly’ 


— 


4ud 
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General Science 


sn used to make statues and medals whereas — 
entific apparatus and cartridges, Bot “ad is Use 
taining alloys, yet they differ in their as ang 
emi, 
Cal 


Bronze is often u: v 
in making, utensils, sci 
ynve are COP) per con ys 
carpenter His additionally containing— 
(a) Zine in brass and tin in bronze 
(b) Chromium in brass and nickel in bronze 
(ce) Nickel in brass and tin in bronze 
(d) Iron in brass and nickel in bronze iss 
When the water vapour is poured on the red heated coke A, 21 
mixture of carbon monoxide and hydrogen gas is Produce we the 
(a) coal gas (b) water gas (c) producer gas (d) bi ich 


: : Ogas |S: 
RB The gaseous mixture of carbon monoxide and nitrogen is aie i 
(a) coal gas (b) water gas (c)_ producer gas (a) Natura}, 
74. The main component of the natural gas is : Bas 
(a) methane | (b) ethane (©) propane (4) butan, 
75. Which one of the following is a component of tear gas ? a 
(a) Ethane (b) Ethanol (c) Ether (d) Chior, 2 
[SSC Graduate Level pPi“tine 
76. Which one of the following has the maximum calorific value: ©) 2010) 
(a) hydrogen — (b) charcoal (c) natural gas (d) Basoli 
ine 
e : 5 di MAS (P; 
77. Which one of the following periodic properties of the el 51997) 
exhibit the specific characteristic ? ements does not 
(a) Atomic size (b) Valency 
(c) Radioactivity (d) Electron negativi 
y gativity IND, 
78. Which among the following is the cor i i A 2010) 
in human body ? . rect increasing order of PH foung 
(a) Gastric juice, saliva, blood (b) Bl i 
A Gane a DIO ood, saliva, gastric iy; 
(c) Saliva, blood, gastric juice (d) Gastric juice, eee aa 
79. The brown coal is : ICDs, 2010) 
(a) peat (b) lignite itumi 
80. Which of the following'is used in ree i de ner (d) anthracite 
(a) Methane (b) Ethene © ofa esis of polythene ? 
eo a PEN RASTOL Butane 
- The process involved in tk i A TS (Pre) 2008,2009 
(a) Soapnification Xe Preparation of soap is called : ! 
| (©) Freezing (3 Water hydrolysis 
82. Which of the following is used in the oo IC CHOBE 
rubber ? commercial volcanization of the 
(a) Sulphur (b) 
Carbon 
ea ee {c) Phosphorus (d) Selenium 
one of the followine ; ‘CDS 2009] 
(a) Acetone wing is to be found in nail polish Pat ? 
Pe (c) Petroleum ether (b) Benzene 


In which one 


m 
arte rom the mass paint oF woe percentage of Nitrogen is 
( j 1 i 
©) Ammonium Carbonate a preted eohee 
tum Sulphate 
F [NDA 2009] 
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. followin’ is used as an antifreezing, Substance in the self 
(b) Ethanol 
(d) Methanol [UPPSC TS (re) 2009] 


TE ist 
e combustion of fossil fuels 


: ef Btn as (c) an anti knocking compound 
: [SSC Graduate Level (Pre) 2010] 
he component of nucleon ? 
(b) neutron (c) electron (d) positron 
Pa ; : [ssC Graduate Level (Pre) 2010] 
following, metallic atom is present in the molecule of 


< or PRO” (Na (b) Potassium (K) 
So (d) Magnesium (Mg) = [NDA 2010] 
t radium is extracted from : 
(b) pinch blend 
(d) haematite [3% BPSC (Pre) 1994] 


¢ the metal 
r oa ee (b) lead (c) mercury (d) aluminium 
e (al «< an ore of: 
ay, Monoait is an OF) Thorium — (©) Titenium (d) Iron 
a) Zarcon! [IAS (Pre) 1994] 
«cal formula of washing soda is = 
eee ° (b) Ca(OH), 
(a) SGHCO (d) Na,CO,.10H,O — /BPsC 1999] 
) pore which is more reactive than hydrogen is— 
a. te mercury (b) copper (c) silver (d) tin 
(a 2 


[NDA 2010] 
‘ 27 ‘+ 
of neutrons In Al” are: 
= — (b) 27 ® (c) 14 (d) 13/NDA 2010] 
. he earth crust although the amount of aluminium is found to be 
mes ethan iron, however Aluminium is costly than iron; because 
o} a n 
) aluminium is more useful ine a 
jnium forms more alloys than iron : 
i auminkan made equipments are more acceptable then iron 
C. 


equl ments a ; : ' 
(d) equip jon processesofaluminiumaremorecosty a ee 
processes of iron h Y 


4%. Which one of the following is not a periodic property (does net shel 
any trend) on moving from one side to another in the periodic table © 
Atomic size (b) Valency a 7 
0 Radioactivity (d) Electronegativity [CDS, 2010] 
A ing the a inium: 
97. Which one of the following, statement is true regarding the alumini 
(a) aluminium hydroxide is amphoteric 11 nature 
(b) aluminium exists in the free state in nature 
(c)_ nitric acid does not react with aluminium , + 8088 
; i in whidl , 8 
(d) hot and conc. H,SO, directly reacts with oxygen” ips 3002] 
is released 
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jaste’ ped eeiais 
= vai formula of plaster oF FS 2CaSO, . H,6 
shone’ fe) d) CaSO M 
he CO, . SH ( -Mgo ; 
si us oe hae » stone is : . IBPs On 
w) - ne | name of lime ¢ (b) Calcium oxide oy 
‘pe chemical Tide (d) Calcium sea 
E i ng een carbonate inpiioe transition metal ? Phate (Upp, 
4) Calei » follow its x Si 
” (ich one of - (b) Manganese (c) Magnesium (d) Calciug f 
it Juminiv ; 
(a) A ‘con ; “hy, 
joL_On rusting ne (b) its wt. is decreaseg 


place (d) its wt. changes 


(c) noc following element is mixed up in making a? yy 
02,Which one oe eperanite and which has high level hardnes! Whig 
1 seek resist high (b) chromium © nickel _ Bey 

man s| ‘i 
age *X’ is— a (b) Methanoic acig 
tic act . wees . 
. Hydrochloric acid (d) citric acid (Nba, " 
jitriol is : é 

104.Blue Vitrio! (b) Calcium sulphate 

(a) Copper oa (d) Sodium sulphate [uPPcs 

(c) Iron su ; ; . ope CS 15 
105.A bee-sting leaves an acid which causes pain and iritation. The inject 

i ee (b) Sulphuric acid 

(a) Acetic acid C acic 

(c) Citric acid (d) Methanoic acid [np A, ny 
106.The strong smell of a substance which is used in the COlouration og, 

ainting is : 

fa) CaOH (b) Al,(SO,), (©) Caco, (€) Zn,(r0,, 
107.Which one of the following metal is the best conductor of electricity 7 

‘(a) Gold (b) Silver (c) Copper (d) Zine 
108.The substance which is frequently used in the Photography ist 

| (a) Silver Nitrate 


(b) Silver bromide 


(4) Citric acid fUPPCS (Pr 10 
109.Which one of the following metal is the heaviest iG 


(c) Sulphuric acid 


(a) Silver (b) Copper (c) Gold (d) Lead 
[CDS 1999] 
10.Which of the following metal is found to be as a liquid at ordinary 
temperature : 
(a) Lead (b) Mercury (c) Nickel (d) Tin 
[BPSC 2001] 
U1. The chemical substances fre: 


quently used in the fluorescent tube are: 
ide and argon 


‘apour and argan 


(a) sodium ox (b) sodium vapour and neon 
(c) mercury y 


(d) mercury oxide and argon 


[CSIR 2004] 
oa on see othe following metal is used in the accumulator cell ? 
113.Which er. (0) lead (c) aluminium  (d) zinc 

(a) py me following metal is the hardest one ? 
ron (c) Platinum __(d) Lead 
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originating in paddy field is . ‘a se 405 
uf a rth a methane 
Y 
- 2) nitre e of the following is the An Of these 
nich one © tb) Ura e heaviest Metal ? IUPPCS rey 3 
Tie s coppet ms (c) Aluminium “ 
; shan ibe ee 4) Silve 
re colours of the fire crackers are extracted from . BPSc — 
He yrot! : © element 
s on and (b) KandHg —(c) an - 5 Of the 
‘ ; ; Crand Nj 
_ phe density of ars) Se fas (Pre) 004 
ma) 100°C i OE (d) 
~4°C 
a d freezin: i [82"" BPSC (Pre 
ae he polling g Point of water on Mixing an edib| ie iad 
(a) increase’ (b) decreases esalt 


ra firstly increases and then decreases 
(a) firstly decreases and then increases 


The permanent hardness of water appears due to : INDA 1909] 


Wy fal carbonates of calcium and magnesium 
(b) picarbonates of calcium and magnesium . 
(c) chloride and sulphate of calcium and magnesium 
(d) None of these 
up-The heavy water is a type of : 
(a) coolent (b) moderator (c) ore (d) fuel 
[UPPCS (Pre) 1993] 
yin all biological compounds the most fundamental element is : 
(a) nitrogen (b) oxygen (c) carbon (d) sulphur 
[UPPCS (Pre) 2003] 


[40 BPSC (Pre) 1995) 


122.In which of the following carbon is not present ? 
(a) diamond (b) graphite (c) coal (d) None ofthese 
[42° BPSC (Pre) 1998] 
123.Which one of the following can replace hydrogen from the acids and 
forms salt ? 


(a) Sulphur (S) (b) Silicon (Si) 

(c) Zine (Zn) (d) Phosphorus (P) [NDA 2010] 
124.The percentage content of carbon is found to be maximum in: 

(a) bituminous (b) lignite (c) peat (d) anthracite 


[UPPCS (Pre) 1999] 


125.The ordinary and general type of coke is: ‘aj ; 
by eee; bit inous al 
(a) anthracite (b) lignite (c) bituminos > BiSC (Pre) 1994] 
126, The polluted gas emitted from the vehicles is mainly: 
(a) Carbondioxide (b) Carbon monexide SC 2001] 
(c) Marsh gas (d) Nitrogen oxide ae é 
. . Ss S ®) 
127.Which one of following sets of elements wa° primarily responsile 10 
the origin of life on the Earth ? 
(a) Hydrogen, Oxygen, Sodium (b) Carbon, Hydrogen, 
(c) Oxygen, Calcium, Phosphorus [C-SAT, 2012] 


(d) Carbon, Hydrogen, Potassium 
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128.Dry ice is: 


(b) Soli 
(a) Solid water (d) Solid H,O, 
() Dehydrated ice 
12y.Quart7 is composed of : (b) Calcium silicate 


(a) Calcium sulphate 


Iphate (d) Sodium silicate (ssc Crag. 
(c) Sodium sulpha 


. si 20, 
Se. i luble in water is 4) 
, cahstance which is easily so : 5 
O.The chemical as ene (c) ammonia (d) ioding 
(a) carbon LUPPCS (Prey, 


131, Betore X-ray eaniee aia seraylot the stomach, Pateings 
Seg ees ni - white in colour and this helps stomach to aPbeay 
(b) wee is a good absorber of X-rays and helps stomach to aP Peay 
(c) aan salts are easily available 


(d) Barium allows X-rays to pass through the stomach ICDs, 2012 
1}2.Tear gas is: | (b) chlorine 
(a) hydrogen sulphide : 
(c) bepciecien chloride (d) peas [Uttarakhand PCS 2003) 
133. The most abundantly occurring element in the age pin : 
a b) nitrogen (c). manganese silicon 
(a) oxygen ( = [BPSC (rr) es 
134.Which one among the following polymers is used for making bullet 
proof material ? 
(a) Polyvinyl Chloride (b) Polystyrene 
(c) Polyethylene (d) Polyamide ICDs, 2012) 
195.Oxygen and Ozone are : 
(a) allotropes — (b) isotopes (c) isomers (d) isobars 
[CDs 2002) 
136.Which one of the following is not a mixture ? 


(a) Toothpaste (b) Toiletsoap (c) Baking soda (d) Vinegar 


[CDS, 2010] 
137.Which one of the following is the correct sequence of the reactivity order 
of the elements ? 
(a) Cu>Mg>Zn>Na (b) Na>Zn>Mg>Cu 
(c) Cu>Zn>Mg>Na (d) Na> Mg > Zn>Cu/NDA 2010) 
138.Which of the following isassumed tobe the most fundamental chemical 
in the chemical industry ? 
(a) H,Co, (b) HNO, (c) H,so, (d) Hcl 
[BPSC (Pre) 1999] 
134.The electrolyte used in the car battery is: 
ie hydrochloric acid (b) sulphuric acid 
see the a ; (d) distil water — /BPSC (Pre) 1998] 
. of the followin is obtained in its i 
eugarand sit ne ng is 2 ned in its pure form by the reaction of 
a te 
water (b) carbon (c) oxygen (d) hydrogen 
[NDA 2004] 
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he following is most re, 


of ‘Activ, 407 
pine (b) chlor € amo 

wy) fluorin’ ne) bromine he halogens 2 

: piacaue a d) iodi 

a of the following noble gas does: ine 
a which & PESN't exist in gi > 45 (Pre 
ees helium (b) neon i PS in a re) 1997) 
‘ ‘ d) red, 
-covered inert gases ? on 

ware a ore “(b) Ramee IBPSC OPrs) ay) 
1") Pristle ©) Shill 

(a 7 =| ey 

sed to fill up the tyres of the a; (d) ¢ 

The B45 u “ : € aircraft js - Auvendish 

Ww a) ene ‘ (b) helium 3) vias , s 
spich of the following gas is used to fil] ) neon 
5, Whice Hane up th 

14 eather related germ and reporting ‘ nee Se eae Specially when 

(a) O, : 2 (©) CH one 

sed in the respirator: (d) He 


The gases ‘ i 
io. 

xygen and nitrogen (divers) are : 
(a) o% an and argon ( oxygen and helium ie 


Y activities of sailors 


(0) oxy ‘ oxygen and ni 

yar-The gas used for the light decoration and edvettisensnn 
tubules is = in the exposure 
(a) CO; f ” NH, (c) SO, (d) Ne 

. nd most abundantly i 

148. The inert gas fou! 'y in our atmosphere is - 
(a) He (b) Ne (©) Ar Pe 

149.The chemist who propounded the vital force theory of the power of lif 
ae Ife 
is: 
(a) Berzealus — (b) Wholer (c) Kolbe 


; j : (d) Berthlot 
150. The fristly synthesized organic compound in the labo 


(a) formic acid (b) aceticacid (c) urea pany se 


‘ (d) methane 

151.The four valencies of carbon atom are directed around the tetrahedral 
edges and carbon is confined at the centre in the organic compounds 
this idea was firstly conceived by : pounds, 


(a) J.J. Thomson (b) Albert Einsten 
(c) Michael Faraday (d) Level & Wanthoff 
152.The most abundantly found organic compound in the nature is : 
(a) glucose (b) fructose (c) sucrose (d) cellulose 
153.The process through which camphor is purified : 
(a) sublimation (b) distillation 
(c) chromatography (d) vacuum distillation 


154.Which of the following substance is used in the form of solder in the 
soldering process ? 
(a) Aluminium and Iron (b) Lead and Tin 
(c) Aluminium and Lead (d) Iron and Tin [IAS (Pre) 2006] 
155.The difference appears in the molecular formula of every adjacent 
homologous member of series : 


(@) CH, (b) CH, (©) CH, @) GH. 
156.Which of the following is obtained by the fractional distillation of the 

wood : ; ; 

(a) acetic acid (b) sulphuric acid 

(c) Pyrolegneous acid (d) formic acid 
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‘O 
a7. The ¢ aula are different, are called : ™ula ak: 
, retural form isobars (c) ho By 
struc otopes (b) tel s ™Mologous ay, 
qa) » and iso butane are : b, 
‘ye normal butane an (b) chain; Alloy, ‘ 
45s. The ‘eal isomer chain iso, S Dy, 
(a) op ynal isomer (d) functional He x 
) positional somer A : om, 
ag a psirdl which is used in the ee 1 basically tk len. 
aaa 1) alcohols d) hr ohydrates mig hy 
at hydrocarbons YFrocarbo Ute 
co) hy 


100. The proces 
substance a! 


Ss 
ive distillati b) ordinary gies ty 
sstructive distillation ( ary distit}ay: ley 
Pe Feattondl distillation (d) vacuum isting ™ 
161.Which one among the following can produce light ‘si 
, 2 2 ch, 
ge (b) Moon iy 
(c) Electric bulb (d) Lighting ang thunde, 
162.Which of the following is also known by the name Ff liqu; (Os a5, 
(a) petroleum (b) platinum —(c) aquaregia a . Bolg. 
J93.Which among the following are the most important raw os 
the manufacturing of soap ? atetals 
(a) Fats and Caustic Alkali (b) Fats and Potash J 
(c) Vegetable oil and Potash (d) Fats and Acid 
164.Gashol which is used as a fuel in the motor vehicles is a i ‘CDs, 2 
(a) methane and alcohol (b) petrol and alcohol tute of. 
(c) hydrogen and alcohol (d) natura’ 


: I gas and alcoho} 
165.In heavy vehicles diesel is used as a fuel because : 


(a) it has more mileage and safe for the engine 
(b) it is less costly and useful in fuel savings 
(c) it has high power and convenient 

(d) it is cheaper with comparison to the petrol 


IUPPCS (Pre 199) 
166.The molecular formula of the compound whose emprical formu, 
CH,O and molecular wt. is 60 is : tla is 
(a) C,H,O (b) GH,O, — () CH,O (@) CHO 
167. The chemical susbtance used in the manufacturing of synthetic bane, 
sweater etc. on the behalf of wool is— 
(a) Nylon (b) Teflon (c) Orion (d) Bakelite 
[CDS 2010 


168.The chemical susbtance used 
knocking is— 
(a) ethyl alcohol 
(c) lead tetraethy] 


169.The qualitative diagonestic of Gas 
(a) iodine value 


in the car engine to Prevent it from 


(b) butane 
(d) white petrol /UPPCS (Pre) 1%] 
line is detected by : 
(b) ceiten number 
(©) octane number (d) mass density [cD5 200 


170.The Spmerty wax is extracted from the : 
(a) palm leaves (b) roofs of honey * 
(c) petroleum ° 


(d) whale -_ 


oursinyne Bp: 4, 
avd alta * 
yt plant gum TS p wordpress.com 
y yt ™ 

: attin isa bye-product of the ; (d) Petroleum 4 

spat ‘fining IS9C Man 

_ phe Pate ret Ine fat 200M] 
1.” pe 5 of the agricultural residues 


z oy source " a0 
, - ing, : 
gees ustry (d) leathers 
w) hape of the methane molecule is : r industry 
hes ar (b) coplanar ( ‘ 
La) any asthroughith c) linear 
phe se? produces throug the reaction of alumini (d) tetrahedral 
cs um carbide and 
*) methane (b) ethane (c)_ ethyl sae 
a oie a ‘ ei 
rhe ge which is also known as Marsh Gas is ne (A) acetylene 
Ta ee chnwenien ethylene (4) 
acetylene 


Jeases through the septic tank is : 


_, The 8 i 
Vey methane eS) some 
r ydrogen (d) nitrogen 


Th ymponent of Gober Gas is : ICDs 1999] 
va) chlorine (b) hydrogen (c) ethylene — (d) meth 
ethane 


. main component of Natural Gas is : 


-g The 
a 3) methane (b) ethane (c) butane (d) hyd 
179.The main component of Bio Gas is : ydrogen 
7 ey methane (b) ethane (c) propane (d) b 
ygo.The large source of methane in India is : iutane 

a) the field of paddy (b) the field of wheat 

(c) the field of sugarcane (d) the garden of the fruits 


all explosion occurs in the mines by : 
f nitrogen with oxygen 

(b) the mixture of acetylene with oxygen 

(c) the mixture of air with methane 

(d) the mixture of CO, with ethane [IAS (Pre) 2000] 
182. The main components of the LPG are: 

(a) methane, ethane and hexane (b) methane, ethane and nonane 

(c) methane, propane and butane (d) ethane, butane and hexane 
183.Which ofthe following, chemical substance is mixed upintheLPG for the 
int of view so that during leakage it can be easily detected 


181. Almost 
(a) the mixture ©) 


safety poin 
(a) Glycol (b) Glyceral (c) Mercapton (d) Alcohol 
194. The refrigerant freon is: 
(a) calcium fluoride (b) a type of flusper 
(d) dichloro difluro methane 


Which of the following, gas is used in the cigarette lighter : 
(a) butane (b) methane (c) propane (d) redon 
[RRB ASM/CG 2005) 

ethylene is: 
(d) Poly ethylene 


leneand sulphur 


merisation of 
(c) Nylone 


action ofethy 


186.The plastic obtained from the poly 
(a) Teflon (b) Bakelite 
187. The poisoness gasemerged through the re; 


monochloride is : . 
(a) lewsite (b) mustard gas (c)_ chloropic 
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airing first world war which of the following BAS wasUsedas ache, 


198.Du 

Cee? ki 
(a) carbon monoxide (b) hydrogen cynide * 
(c) mustard gas (d) burning vapour [las 

189. Which of the following gas is produced through pourin ( (Pre) 1999) 
water on calcium carbide ? 7 Passing) the 
(a) methane (b) ethane (c) ethylene (d) acety! 

[RRB ASM. CC 95 


190. The gas used in the weldings of the metallic joints is ; 
(a) ethylene (b) acetylene (c) propylene  (d) methan, 
le 


191.Which one among the following is a source of methane emissio, 
PION into 


the atmosphere ? 
(a) Automobile exhaust fume (b) Industrial chimney 
(c) Mining (d) Wetland ICDs, 29 
S, 2012) 


92. The toxic gas lewisite used in the war is prepared by : 
(a) chlorine (b) ammonia (c) acetylene (d) nitrobeny, 
V3. The element which has maximum number of isotopes is : “ene 
(a) Bismuth (b) Nickel (c) Lead (d) Polonium 


94. Which of the following chemically predominants in the silk fibres ? 
(b) Carbohydrate i 


(a) Protein 


(c) Complex lipid 
(d) Mixture of polysaccharide and fat ICDS, 2010) 


195.The chloroform is kept in the coloured bottle (container) because 
directly reacts with air and light and forms a toxic substance which Ag 
(a) phosphin (b) phosgene = (c)_ mustard gas (d) CO : 


19. The carbon tetrachloride is also known as : 
(a) marsh gas (b) mustard gas (c) pyrin (d) pyrole 


197. The fire extinguisher used in the electric firing is : 
(a) pyrin extinguisher (b) foam (leather) extinguisher 
(c) water extinguisher (d) soda acid extinguisher 


198. Which of the following is also known as wood spirit : 
(a) methyl alcohol (b) ethyl alcohol 


(c) ethylene glycol (d) glycerol 


199. The antifreezer is a mixture of : 
(b) formic acid and water 


(a) acetic acid and water 
(c) methyl alcohol and water (d) ethyl alcohol and water 


20.The excess use of ethyl alcohol damages the human organ which is: 
(a) kidney (b) liver (c) heart (d) intestine 

201.In the hooch tragedy (casualty occurring due to wine poisoning) 
sometimes the incidents of blindness is caused by the poisoness 


substance : 
(b) methyl alcohol 


(a) ethyl alcohol 
(c) amyle alcohol (d) benzyle alcohol 


202.The micro-nutrients provided by inorganic fertilizers are— 
(a) Carbon, iron and boron 
(b) Magnesium, manganese and sulphur 
(c) Magnesium, jinc and iron 15, 2012] 
(d) Nitrogen, phosphorus and potassium lenge 
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jpone among, the following is c 
which Of a 2 
a and ney are isomers of each other 
(a) They are isotopes of each other 
wv) They are isoelectronic with each other 
« Allof the above 


ns ea product of an alcoholic fer, 
yy ThE 


apes ™Mentation is - 
M (a) pyrubic acid (b) acetaldehyde (c) ef ras: 


ne Gasohol Enea of gasoline and - ‘ol (d) formic acid 
* ethyl alcoho (b) me 
) ethyl al methyl al, 
(e) buy! alcohol (a) ethylene ot | 
The methanal oh ti known by the name of - 
o- bing alcoho (b x 
is riod alcohol ) deformed alcohol 


4) grain al, 
Which one among the following is the in 
ww 


(a) Gypsum (b) Limestone  (c) ‘Clay Sica © 


ae nn 
tect regarding 


*Ne, Nat, 19p- 


wo 


[RRB ASM 2004) 

in cement ? 

d) Ash 

ap8.Glass is actually— INDA, 2011] 

% (a) Acrystalline solid (b) An ionic solid F 
(c) Anelastic solid (4) A nitrified liquid INDA, 2011 

309.The mixture of antifreezer Substances are used din We cai y | 

“automobiles of cold countries, this mixture has : ators of 
(a) water and ethyl alcohol (b) water and slycetat 
(c) water and ethylene glycol (d) None of these 

210.The aqueous solution of 40% formaldehyde is called : 

“(a) ethylene (b) acetylene — (c) Pyrin (d) formlin 

711.The medicine urotropin used in the urinal diseases i: : 

um (a) chloroform (b) niutbenzene: Prepated from: 
(c) acetic acid 


(d) formaldehyde 
212.The medicine chlorotone used to keep the mental 


; s C balance of the sailor 
(diver) or mountainers is basically extracted from 
(a) acetic acid (b) acetaldehyde 
(c) formaldehyde (d) acetone 
213.1f a piece of limestone is dipped inside the water ofa jar (container) then 


some bubbles are appeard, which are caused by— 
(a) Hydrogen 


(b) Oxygen 
(c) Water vapour (d) Carbon dioxide [CDS, 2010] 
214.Which of the following acid is to be found in the vinegar ? 
) (a) hydrochloric acid (b) citric acid 
4 (c) oxallic acid 


(d) acetic acid [BPSC (Pre) 1998] 
215.The molasses (sugar gravey) is an excellent example of : 


(a) acetic acid (b) glycerine (c) poweralcohol(d) urea 


[Uttarakhand PCS (Pre) 2003] 
216.Which of the following is to be found in the tomato sauce ? 


(a) citric acid (b) oxallic acid (c) lacticacid (d) acetic acid 
217.The vinegar is a solution of : ees 
(a) 5% acetic acid in water (b) 25% acetic acid in wate 
2) {c) 50% acetic acid in water (d) 40% acetic — in wale anni 
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18.The accumulation of which of the following causes muscle fatigy,. 
218. ie? : 
7 the human body : 


(a) pyrubie acid (b) lactic et 
(c) oxale acetic acid a ca - " ICSIR 2095 
fe i cid is utilized in the pho Ography ? 
219. Which of the following aci > > 
(a) formic acid (b) oxallic acid ' 
(©) citric acid (d) acetic aci IUPPCS (Pre ) 200 
An)iching due to insect bite is caused ie hoses = 
(a) Formic acid ¢ c 
(c) Lactic acid (d) nee acid ICs, 201 
22}.Which of the following is chemical formula o urea: 
(a) NH,Cl (b) NH,CONH, (c) NH,CONH, (4) NH, 
222.In urea, nitrogen is to be found in the form of : : 
(a) nitrate (b) nitrite (c) ammonium (d) amide 
22}. The percentage amount of nitrogen present in urea is : 
? (a) 36% (b) 36% (c) 46% (d) 60%, 
23A. The first synthesis of urea in the laboratory was done by: 
(a) Williamson (b) Kolbe (c) Wohler (da) Bertholet 


225.A woman intends a chemical wash of her ornaments without an 


quantity loss, then which of the following chemicals wil] be suitably, 
for the wash ? 


(a) aquaregia (b) conc H,So, 

(c) cone NaOH (d) solution of Nas,o, INDA 2010) 
226.Which of the following is used in Dry Cleaning : 
7 (a) benzene (b) nitrobenzene 

(c) chlorobenzene (d) hydroxic benzene 


227.Which of the following is obtained b 
chlorine in the Presence of a catalyst ? 
(a) benzene hexachloride (b) benzyle chloride 
(c) chloro benzene (d) benzoyl chloride 
228. Trinitro Toluene (TNT) is a/an: 
(a) pesticide (b) insecticide (c) explosive 
229. The oil of Mirbane is also known b: 
(a) nitro benzene (b) aniline (c) 
230.The chemical name of tear gas is : 
(a) acetophenon 
(c) a-bromo acetophenon 
231.Which of the following subst. i i 
adulteration of the foodst aff: ? sitchen EI 89 examine the 
be Sse — ; (b) potassium chloride 
Sodium benzoyate (d) sodium chloride 
232.Which one of the 


y the reaction of benzene and 


[CDs 2002) 
(d) germicide 
Phenol (da) toluene 


(b) benzophenon 
(d) a-chloro acetophenon 


following reducin 


Hee 8 agents can also act as an oxidizing 
(a) KH, (b) H,S (c) SO, (d) HI 
(CDS, 2010] 
—— chemical formula of Carbolic acid is ; 
E (b) CH,COOH (o) CeH;OH (a) <C,H,CH,OH 
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al rubber is a pol 
v4 ig nayiene Polymer of ts 43 
= ; 
"vinyl ee ‘ @) pel 
thich of the following is not a rin 7 
26M ool (b) sitk "NSS Polymer? [PCS (Pre) 1999) 
which of the following is a polyme, other i 
20) vinyl chloride (b) urea ve: nylon, 


(c 
.Amilkman puts banana leaf in the ) starch 


a4) gives a fresh flavour to the a a Jar, because 2 s7tine 
(b) makes the milk acidic and resistant Na leaf. 
re) makes the milk basic and resistant a yeast 
(d) increases the whiteness of the milk yeast 
338. BY ir lati of which of the following teflo _ _ (Cds, 2010) 
(a) “ y ses b) acetylene M Plastic is Prepared 
(c) benz (a) tetrafluoro eth, 
339. The cabinets of telephone receiver, radio and televis; ylene 
~"(a) teflon (b) bakelite (vied elevision hw made from 
e plastic used in the preparati : gleptol 
aa Eacshite (b) lee perenny © vitae utensils is P 
241.The first man made (artificial) silk is : (a) teflon 


(a) reyon (b) nylon (c) polyster (a) tericot 
249.Which one of the following is not biodegradable v4 ais ame 
(a) Woollen mat (b) Silver Foil 
(c) Leather bag (d) Jute basket 


243.Nylon is a: ICDs, 2010] 
(a) vinyl polymer (b) poly amide 
(c) polyster (d) poly sacchride 
244.Which of the following is not an explosive ? 
(a) TNT (b) TNG 
(c) Cyclo trimethylene trinitrotremin 
(d) Nitro chloroform [UPPCS (Pre) 2001] 
245.Which of the following is called Noble's oil ? 


(a) Trinitro Glycerine (TNG) (b) Trinitro Phenol 
(c) TNT 


(d) Nitro Glycerine 
296. The explosive nitroglycerine is a : 


(a) salt (b) nitro hydrocarbon 

(c) complex hydrocarbon (d) ester [BPSC 2004, IAS (Pre) 2009] 
247.RDX is : , 

(a) Recently Developed Explosive (b) Research Developed Explosive 

(c) Really Descent Explosive (d) Rectified Developed Explosive 
248.Who was the inventor of dynamite ? Nobel 

(a) OttoHan (b) Rutherford (c) Edison (d) Alferd Nobe! 
249.The main component of dynamite is : 

(a) TNT 


(b) Tri Nitro Phenol 
(c) Nitro Glycerine (d) Nitro Benzene 
2)-Aspirin isa/an: 


f these 
(a) antibody (b) antipyratic (c) moderate (da) Noneo! 
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251.The detergent is a: 


(a) soap (b) drug (c) catalyst 
(d) highly fatty acids of oil 


[BPsc 2 
252.The raw material used for the manufacturing of Nylon is 904) 


a) ethyline (b) edipic acid 
a : seh ine (d) formaldehyde ICDS, 25 
253. The water hydrolysis of oil by the alkalies is called : 10) 


(a) esterification (b) polymerisation (c) soapification (a) acet 


: oSetylisation 
254.Which of the following chronological order of the density 


Of Var; 
substances is true ? “us 
(a) steel > mercury > gold (b) gold > mercury > steg 
(c) steel > gold > mercury (d) gold > steel > mercury /145 2008) 
255.The liquid used in making dynamite is : ; ; 
* (a) Nitro Glycerine (b) Olic acid 
(c) Lactic acid (d) Malleoic acid 
Answers 
l(c) 2) 3, (b) 4. (a) 5. (b) 6. (a) 7. (c) 8. ( 
9. (b) 10. (b) 11, (d) 12. (a) 13. (a) 14, (c) 


15. (a) 16, (by 
17. (b) 18. (a) 19. (c) 20. (c) 21. (a) 22. (d) 23. (c) 24. (a) 
3 (A) 26. (a) 27, ©) 28 (a) 29.) 30, (b) a 
ao (b) 34. (a) 35.) 36. (a) 37. (a) 38 
3 42.) 43. @) at) 45) ae (a) 47. (b) 4g, 
ay (2) 50. (&) 51. (b) 52. (b) 53 (e) ae (a) 55. (0) 56. 
ez (4) 58. (b) 59. (a) 60. (a) eL. (b) 62. (b) 63. (by Oa (a) 
8S. (a) 66. (<) 67. (b) 68. (d) 60. (b) 70. (a) 71. (a) 75) 
73 (c) 74. (a) 75.) 76. (G) oF. (c) 78. (a) 79. (b) gy © 
81. (a) 82. (a) 83. (a) 84. (a) 85. (c) 86. (c) 87. (c) 8g. ( 
go (©) 90. b) 91.) 92 (a) On (d) 94. (©) 95. @) o° © 
os () 98 (©) 99. ©) 100. (b) 19), (a) 102. (b) 103, 
ity (2) 196. (a) 107. () 108, (by 109. (c) 110, 


13. (c) 114. (b) 115. (b) 116. (©) 117. (b) 1 Cite 
121. (c) 122. (4) 123. (c) 194° dy ian ° me Spear 
129. (b) 130. (c) 131. (b) 134. (b) 135) 
137. (b) 138, (a) 142. 2 


145, (a 146. (b) 147. (4) 148, (co) 149. (a) 150. fe it - i a 
183. (a 154 () 158, «) 156, © 12. (©) 158. (b) 159. 160. : 
169. te) 170. (a) 171. (4) 172 es ey ie C oe = tee 
127 (a) 17 «) igo, ) 180. (a) 181. 182. (c) 183. (c) ten @ 
193. (a) 19g: (2 187. (&) 188, (eh {€) 190. (6) 191. (4) 192. 
201. (b) 202. ($) 125: ©) 196. (©) toy. @) 198. (a) 199. (d) 200. (b) 
20 . (a) 206. 

26) Hk 28) 22 2G) 3 22. 2 
225. (4) 236, (a) 9, ©) 220. (b) 231, (9 222. (d) 223. (c) 224. () 
233. (c) 234. (d) 235, (9) 228. (c) 229. (5) 230. (d) 231. (c) 232. «) 
iy a aborg _ 236. fe 237. (c) 238. (d) 230, (b) 240. (d) 
249. (c) 250. (b) 251, (4) 252. (b) me ra ser io oe a eo 
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C. Inventions related to the Medical/Biological Science 


Associated terms Inventors Associated terms Inventors 
Vitamin Hopkins DNA Watson & Crick 
Antigen Ladstinar Insulin Bating & West 
Polio vaccine J. E. Shalk Heart transplantation Christan Benarg 
Kidney machine | Cholf Parasitic malaria Ronoald Rosg 
Straptomycine — Vaxman Anti-pregnancy pills Pincuss 
Stethescope Rene Linek |BCG Urin Cholmat 
TB Bacteria Robert Koach|Bacteria— ——— Leeuwen hock 
Homeopath Haniman Open Heart Surgery Walton Lilehock 
DDT Pol Muller _ |Blood circulation William Harbe 
Bacteria of leprosy Henson Vaccination “Adberd Gener 
Penicillin A Flemming, |Polio drop “Albert Sebine 
Inoculation of Adberd Genetic code Hargobind 
small pox Genar Khorana 
IRNA Watson & First test tube baby Adberds & 
Arther Stepto 
Microbes of Charles Rh factor, blood Charles 
malaria Laweran replacement Landstiner 
Gene of cancer Robert Chloroform Harison & 
Winberge Simpson 


Objective Questions 


{ | L- The vitamin(s), which is/are generally excreted in urine, is/are 

oF (a) vitamin A (b) vitamin B 

(c) vitamin C (d) vitaminsD andK [CDS 2010) 
Which one among the following is a major source of sugar ? 

i (a) Watermelon (b) Beetroot 


v 


| (c) Sugarcane (d) Date [CDS, 2010] 
{ 3. Consider the following : 
fi 1. Photosynthesis 2. Respiration 
4 3. Decay of organic matter 4. Volcani action 
H Which of the above add carbon dioxide to the carbon cycle on Earth? 
H (a) 1 and 4 only (b) 2 and 3 only 
} (c) 2,3 and 4 only (d) 1,2,3 and 4 
{ [CSAT -IAS 2011] 


4. The study of Dendrology is associated with : 
(a) flowers (b) trees (c) Shrubs 


5. The study of flowers is called : 
(a) Anthology (b) Agrestology (c) Phynology 


cC Itching due to insect bite is caused by 
(a) formic acid (b) acetic acid 
(c) lactic acid (d) maleic acid pops, 2018) 


! a 
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(d) plants 


(d) Polinology 


13. 


16, 


. Which one among the following animal tissues trans; 
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Biology 
557 


Regular intake of fresh fruits and vegetables are recomme: ded in thedi 

since they are a good source of antioxidants, How do anti idan h ip 
a person in order to maintain the health and Promoting cay evity > : 
(a) They activate the enzymes necessary for Vitamin synthesis dk 


(b) They reeea excessive oxidation ofcarbohydrate, fatsand i 

in the body and help in order to avoid the unnece tage 

2 pce: 

eo ‘Ssary wastage of 
(c) They neutralize the free radicals produced in the bi i 

metabolism oy ne 
(d) They activate certain 8enes in the cells of the body and help in delay 

the ageing process ICSAT-IAS 2011) 
Biodiversity forms the bases for human existence in the following 


ways: 

1. Soil formation 2. Prevention of soil erosion 

3. Recycling of waste 4. Pollination of crops 

Select the correct answer using the codes given below; 

(a) 1,2 and 3 only (b) 2, 3.and 4 only 

(c) land 4 only (4) 1,2,3 and4 ICSAT-IAS 2011] 
The study of Annual rings is called : 

(a) dendrology (b) dendrochronology 

(c) agronomy (d) horticulture 


. The study of fruits is called : 


(a) spermology (b) anthology (c) Pedology (d) Pomology 


. The study of internal structure of the Plants is called : 


(a) morphology (b) taxonomy (c) anatomy (d) histology 
. If excess fertilizer is applied to a plant without water, the plant will 
(a) be stunted in growth (b) develop modifications 
(c) die due to plasmolysis (d) remain unaffected (cps, 2010] 


Tips of leaves in grasses and common garden plants show water drops 
in early morning hours. This water accumulation is obtained from 

(a) atmosphere (b) stomata 

(c) vascular bundles (d) hydathodes [CDS, 2010] 
When the bark of a tree is removed in a circular fashion all around near 
its base, it gradually dries up and dies because : 
(a) water from soil cannot rise to aerial parts 
(b) roots are starved of energy 

(c) tree is infected by soil microbes 


(d) roots do not receive oxygen for respiration [CSAT -IAS 2011] 


ports hormones 


and heat and maintains water balance ? 


(a) Connective tissue (b) Muscular tissue 


(d) Nervous tissue [CDS, 2010] 


(c) Blood 

Which one among the following plants cannot be multiplied by 
cuttings ? 

(a) Rose ’ (b) Bryophyllum 

(c) Banana (d) Marigold [CDS, 2010] 
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17. Cattle are ca js 
'Pable of di i 
fodd gesting cellul ; 
er that they eat. Thic ability is attributes ey? the grass 
F e Nd /op 


18. 
Why are Pregnant women Tecommended sub: 


(d) They are a rich source of essential fatty acids re 
19. The flowers plants have been kept under : 
20. The non-flowers plants have been kept under : 


21. As usual shape of bacteria is : 


(a) rod shaped (b) round (c) spi 
piral d : 
2¥v bee was the inventor of bacteria ? ai 
(a) Leeuwenhock (b) Robert Hi 
ooke 
(c) Robert Koach (d) Louis Pasteur 
22. org ad body's main organ of balance is located in 
a) inner part of ear (b) top part of vertebral 
3 I 
(c) front part of brain (d) middle . [CDs ai 


24. The bacteria which is found to be in the human intestine is : 
(a) corinobactireum (b) ashrrishia colie 
(c) bibreo coleri (d) Basils anthresis 

25. The food poisoning is caused by : 
(a) clostrideam titeni (b) clostrideam boutulium 
(c) salmonela toyphosis (d) Baslils anthresis 

26. Plants which grow on saline soils are 
(a) xerophytes (b) hydrophytes 


(c) halophytes 


27. 

lead to an immunodeficiency ? 

i Zinc 

(a) Calcium (b) P 

(c) Lead (d) Copper ad 
28 Which among the following is the correct increasing order of p! 

in human body ? ; scovie 

ic juice, saliva, blood (b) Blood, saliva, ga! , 
(a) Gastric juice (d) Gastric Juice, blood, sas 20 


(c) Saliva, blood, gastric juice 
‘ollowing diseases except 


A f 
Y. Mosquito can be a vector for oy Dengueteter is it 


fever 
(© Flare (4) Kala-azar 
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(d) succulents [BPSC (Pre) 2011] 


A deficiency of which one of the following minerals is most likely to 


—_ 


Biology 


sa t of brain control 
Which par rols fine mo 
w E : vemer 
brium of the body and m ent. mantains 
equilil luscle tone ne tains balan 
a human bei sand 
ing ? 


Cerebrum : 
ey Cerebellum HA Thalamus 
( ) Hypothalamus 
e INDA, 2010) 


rhe cooling, process of the subst, . ‘ 
au 7” te contract protoplasm of tries paving microbes imp 
(b) to diminish growth rate of the microbes 
(c) to make inactive the microbes 
(d) to destroy the microbes 
Environment is a composite state of : 


ies that : 


IRRB TC/CC 2002) 


2 (a) biotic factors (b) physi 
(c) abiotic factors (d) Bl of teenie ae" 

33, The milk is transformed into the curd; by— : ai 
(a) micobacterium (b) staphylococus 


(c) lactobacillus (d) yeast SSC Gi 
ebacteriawhich doesthe workofnitrogen fixatioins neta 20021 
i ee : mitrogen fixatioinin the legumeneous 
(a) Azetovector (b) Nitrovector 
(c) Rizhobium (d) Sudomonas 
Which component of plants receives stemulus for flowering ? 
(b) branches (c) leaves (d) ase 
[BPSC (Pre) 2011] 


(a) stems 


» The virus is assumed to be a— 
(a) living substance (b) non-living substance 
(c) transitional group between a living and non-living organism 
(d) living organism which has lost its power of senses 
_ Development of the natural systems is described as ? 
(a) function of the systems (b) evolution of the systems 
(c) self-sustained process of the systems 
(d) none of the above 
The disease hydrophobia is caused by— 
(a) bacteria (b) fungi (c) virus (d) protozoa 


39. Edberd Gener had invented : 
(a) inoculation of tuberclosis 
(c) inoculation of polio 

@ AIDS is caused by : 
(a) lack of T-4 lymphocytes (b) high blood pressure 
(c) lack of riboflobin (d) bacterial infection 

1. The saliva hydrolyses starch into— 


(a) glucose (b) sucrose 
2. Leishmania the causative agent of Kala-azar, multiplies asexually by 


(a) budding (b) binary fission 
(c) multiple fission (d) sporogony [NDA, 2010] 

3. Genetics deals with : ; 
(b) Organic evolution 


(a) Mendel's laws + att 
; tions 
() DNA structure (d) Heredity and pPSC (Pre) 201] 


(b) inoculation of AIDS 
(d) inoculation of smallpox 


(c) fructose (d) CO, & H,O 
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eritance are base, 


é : ‘don; 
(a) vegetative reproduct, a 
(c) sexual reproduction me a arene, FePFoduction 
43 The virus is : onthe above [BPs¢. 
(@) protein and lipid (©) nucte; 2011) 
(9 lipid and carbohydrate (4) carboky ja! and Protein 
46. Chemically silk fibres are Predominantly ""'®_iSsc Grad. any 
a rotein 
(<) Complex tipia ©) Carbohydrate 
(d) Mixture of Polysaccharide and fat 
47. Administering a vaccine id ; 2 
of antibodies (proteins) Specie fi frotection b cin, hen 
responsible for the Production of antibodies The cell h bod 
(a) sranulocyte 
(c) erythrocyte (ted blood cell) ay lymphocyte 
= eo =f ms following is a viral disease ? UNDA: 2010) 
small pox (b) tuberculosis (c) malaria (d) cholera 
¢ - [RRB _ 
9. ay uzene of foot and mouth in the animals are caused by 7C 200 
(a) bacteria (b) fungi (©) protozoa (4) virus 
50. Embryo is found in: MAS 2002) 
(a) flowers (b) leaves (c) seeds (d) buds 
IBPSC (P, 
51. The cell wall of algae is made from : ee 
(a) chitin (b) suberin (c) cellulose (d) cutin 
52. Sandalwood tree is considered a 
(a) total root parasite (b) total stem parasite 
(c) stem Parasite (d) partial TOot parasite INDA 2011] 
53. The biofertilizer used for the paddy crops is : 
(a) Azeto vector species (b) rizhobium Species 
(c) fangal root fungal (d) blue-green algae 14S (Pre) 2000] 
54. The unicellular algae used to supply and regulate the Oxygen in the 
Space programmes is : 
(a) Ulothrix (b) Spirogyra (c) Chlorella (d) Odogonium 
55. The appearence of red colour of the red Sea is caused by : ; 
(a) moss (b) algae (c) fungi (d) bacteria 
56. The branch of botany under which fungi is studied is called : 
(a) phycology (b) mycology —(c) microbiology (d) embryology 
37. The fungi which is appeared on the barks of the plants is : 6 
5 3 . lus 
(a) corticols (b) juphilus (c) sexicoles (d) ie ae 
38. Which one among the following statements about stoma 


correct ? ; . 
(a) Stomach acts as a ot eal reservoir 

b) Stomach mixes food wit! gastric juice a 

a Stomach secretes lipase and amylase in gastric re INDA, 201 
(d) Rate of stomach emptying depends on the type o 


— 
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chlorophyll does not exist : 


» following, 
yrwhich of the *v) bryophytes (c) taridophytes (d) fungi 
i @) sig” which is used in the preparation of double bread (roti) is : | 
e fungi © (b) zygosachhromicez | 


us stolnifer 


o 70 icez cerviici (d) sachhromicodis ludecuzai 


| 
| 
«) js occurs in | 
4, Phote nines ‘ (b) mitochondria | 
ee) aoa (d) peroxisome [BPSC (Pre) 2011] 
c 
arot e extracted from = | 
Pe) The er pium (b) calliviseps (©) phytomonas (d) albuego 
(a) - of the following is an edible fungi : ; | 
a3. Whie nat (b) pencilleam  (c) agaricus (d) rizopus | 
(a) ae production causes genetic variation because of: | 
oA sete ing of genes (b) chromosomal changes | 
(a) parfling of genes (d) allofthe above — /BPSC 2011] | 
c) si 
A disease scabies is caused by— ‘as P 
65. pn b) fungi (c) protozoa nemato 
(a) bacteria ( TCDS 2004) 
Which one of the following organs ege fat to produce cholesterol ? | 
&: so aeabinve ) liver | 
‘ testine L, sf 
o cant (d) kidneys [NDA, 2011] 
7 The drug most widely tried against AIDS virus is: 
o/ ag sae (azido thymidine)(b) miconazole 
(a) yidovudene (azi y ; : 
() nonoxynol-9 (d) virazole [PSC (Pre) 2011] 
foot is caused by— 


. The disease athelete 
‘ a bacteria (b) fungi (c) protozoa (d) nimatod 
[HAS (Pre) 2001] 
9, The lichen is formed through the mutual combination of two species of 
the plants which are : 
(a) fungi and fern 
(c) bacteria and virus 


(b) algae and bryophyta 
(d) fungi and algae 
[RRB ASM/GG 2004] 
7). Anindividual whose blood type is B may inanemergency donate blood 
toa person whose blood type is ? 


(a) BorA (b) ABorA 
(c) AorO (d) ABorB [NDA, 2011] 
7}. The lichen is an indicator of : | 
(a) air pollution (b) water pollution 
(c) soil pollution (d) radiation pollution 
72. The litmus paper used in the chemical laboratories is made from = 
(a) green — algae (b) blue - green algae 
(c) lichen (d) fungi 


73. Which one among the following statements regarding cellis not correct? 


e Shape and size of cells are related to specific function 
: ) Some cells have changing shapes 
(c) Each cell has its own capacity to perform 


(d) Same = 7 r 
Scanned by Beeps of cells are present in all body tissues 


[NDA, 2011] 
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The medicine ephedrin of asthama and cough is extr 
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The lichen 8rown out at the ba: 

. ee (b) Sexicoles 
© chen grown out t th i pe ; 

(a) corticoles (b) sexier ry os fale iis 


! (Cc) sextil 
oe microorganism causes hepatitis B zi “ . Permatia 
iru: ¥ 
(c) Bacteria a oo 
; one of ¢! 
The medicine Of epilepsi is extracted from the ji i vee 201 
(a) leconera (b) rosella (c) nc oe ' 
in 
4 bie Percentage in Plasma is : hina: bie Perlis 
a) 60% (b) 70% (c) 80% (d) 90% 
fo 
- In which of the following rhizoi or ig 
aia ) 20) 
re pnsiosperm : 7 © ee Stroat 
c 
Tyophytes (a) Pteridophytes 
- Azola is a/an: 


(a) bryophyta (b) algae 


di 
ae ©) 378 (c) 40g a) Se 
i UPSC (p, 
- Which of the following has the largest number of chro (Pre) 2014 


(a) human beings 


(b) pteridophyt 
(c) elephants P paytes 


(d) angiosperm 
Which of the following animals breathes through the skin ? 


(a) Fish (b) Pigeon (c) Frog (a) Cockroach * 
PSC (Pre) 2011] 
- Blood is a/an— 
(a) connective tissue (b) epithelial tissue 


(c) both of the above (d) none of the above psc 2011) 


. In which organ of the human body are the lymphocyte cells formed ? 


(a) Liver (b) Longbone (c) Pancreas (d) Spleen 
DJPSC (Pre) 2011] 


. The coralloid roots are found in: 


(a) pine (b) lycopodium (c) cycus (d) dryopteris 
The largest ovule is : 
(a) cocus (b) nitum (c) cycus (da) pynus 
hylgoza is extracted from— _ 
; Ngee sa (b) pynus (c) cillaginela  (d) cicoia 
. The hormone insulin is a : ; ; -_ 
(a) glycolipid (b) fatty acid (c) peptide (0) oc (re) 2 
acted from : 


us 
(a) cycus (b) juniperus (c) ephedra (d) py 
The pneumatophores is found in : 


eee d) maize 
(a) betel leaf (b) chestnut (c) jucia ( 
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100.Which of the following pairs is wrong : 


(a) hydrila (b) rhizophora (c) water fruit 


—z 


w 
yoursmahbogh,wordpress.com 
‘ among the following i: 563 
02 were : genetic disorder B'S not correct about Down's syndrome? 
(a) Effected individual has early ageing me ? 
a Effected person has mental retardation 
‘) Effected person has furrowed tongue with open 
a3, What is terse on Mouth (CDs, 2011) 
I+ ion 1 
(a) esiaiga n Inflammation of blood pl 
(c) Pat (4) Inflammation of blood nis 
Consider the following : IMPPCS (Pre) 2011) 
od. ; Camphor 2: Chicory 3. Vanilla 
In the above codes which of the following is/are plant 4 
ia) Sealy DS Se (©) Only and3 (d) 125443 
a3, Which part of animal ceel is called Powerhouse ? HAS (Pre) 2009) 
~ (a) Cell wel dri (b) Nucleus 
E) Mito (d) Entire cel] 
6. (onich of the following is not found in salma cai r IMPPCS (Pre) 2011] 
/ (a) Cell wall of cellulose (b) Nucleus 
¢) Mitochondria (d) None of 
97. Ocal capable of flying is ; e ofthese — smappces 2011) 
(a) Jaguar (b) Ostrich (c) Pallican (Bat 
IMPPCS 2 
gs. The edible part of the potato is : aot] 
(a) root (b) bud (c) fruit (d) stem 
99. The pneumatophores is found in: 


(d) esterkentha 


(a) conical root — onion (b) fusiform root — radish 


(c) napiform root — turnip 
(d) pneumatophores — mangrove plant 
10t. Which is the largest mammal ? 
(a) Whale 
(c) Hippopotamus 
102.Who propounded the theory of evolution ? 


(a) Spencer (b) Darwin (c) Wallace 
203. The ginger isa: 

(a) bulb (b) rhizome (c) tuber 
104. The onion is a modified form of : 

(a) stem (b) root (c) leave 
105.Which of the following is a modified stem : 

(a) carrot (b) sweet potato (c) coconut 
105. The edible Part of cauliflower is : 

(a) fruit (b) bud (c) flower 


(07. The longest flower of the world is : 


(b) African Elephant 


(d) Polar bear [MPPCS (Pre) 2011] 


(d) Huxlay 
[MPPCS (Pre) 2011] 


(d) modified root 
(d) fruit 
(d) potato 


(d) thalamus 


(a) lotus (b) mine these /BPSC (Pre) 1994] 


() a very large cactus (d) None o} 
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General Science 


Sod 
rgan is most vital from its life 
Cycle Poi 


108. Which of the following, plant © e 
f view ? 
- Aawer (b) leaf (c) stem (2), root 
SC (Pre) j 
phat : 99. 
109, Which one among the following is oy tees emily ? 5) 
a) Spider monkey 
mf Corilla (d) Howler monkey INDa, Zin 
Jhite blood cells act 
“ ‘ay ae a defence against infection (b) -as source of energy 
-) for clotting blood ; 
ia) as a medium for oxygen transport from lung: to tissues ICDs, as 
111, What function does blood perform in body Bee oe 
(a) Takes oxygen to all parts (b) Maintains liquidity 
(c) Helps in digestion (d) Helps in erection /mppcs ain 
112. What is the average speed of a bee 3 
(a) 10km/h (b) 5km/h (c) 1km/h (4) 16 km/h 
IMPPCS (Pre) 201 1] 


113. What should be the body weight of a 14 years old teenage boy ? 
(a) around 12 kg (b) around 14 kg 


(c) around 26 kg (d) around 37kg = (MPPs 2011) 
114. Inwhich of the following structure the human body vermiform appendix 


is included : 

(a) large intestine (b) small intestine 

(c) gall bladder (d) stomach HAS (Pre) 2007) 
115. The process of cross pollination is beneficial which causes : 

(a) male offspring (b) weak offspring 

(c) good offspring (d) seeds 
116. The incident of pollination in the closed flowers is called : 

(a) clistogamy (b) alogamy (c) autogamy = (d) None of these 
117. The stigma is always found rough and oily in : 

(a) water pollinated flowers (b) insect pollinated flowers 

(c) air pollinated flowers (d) almost all types of flower 


118. The part of gynoecium which recieves pollen is called : 
(a) Stigma (b) Style (c) Ovule (d) Ovary 
119. The pollination of snail is called : 
(a) zoophilous (b) entomophilous 
(c) chiropteriphilous (d) malacophilous 
120. Insects that can transmit diseases to human are referred to as 
(b) reservoirs 


(a) carriers 

(c) vectors (d) incubators {CDS, 2011] 
121.If we sprinkle common salt on an earthworm, it dies due to 

(a) osmotic shock (b) respiratory failure 

(c) closure of pores of skin (d) toxic effect of salt — /CDS. 201!) 


122.Cutting and peeling of onions brings tears to the eyes because of the 
Presence of ? 
(a) Sulfur in the cell b) Ami id i ll 
; minoacid in the cel 
(c) Fat in the cell eS Carbon in the cell [CDS saad 
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ting is a cultur; 
93.Usually stem cutting is a culturin, ; 
va (a) banana (b) sugarcane : () mawtich is used in - 
.9) : 
(9) cotton 


56! 


124. The anti-malarial drug Quinine is ma 


IBPSC (p, 
(a) Neem (b) Eucalyptus (oa fm a plant, The pir o94 


(c) Cinnamon (d) Fan is? 
. On, 

125. The fruits of a see mango are ; [CDs, 2011) 
(a) pome (b) =n (c) drup 

336.Which of the following is a false fruit 2 (d) hesperideum 
(a) apple (b) betel-nut (c) mango (a 

127.In ripened mango the edible structural part is - ) cashew (nut) 
(a) pericarp (b) mesocarp . 


(c) endo 
Ji. The edible part in the coconut is : “arp 


(a) pericarp (b) endosp. 


8 mother requires in aly 
a) 30gm (b) 20gm a daily diet 2 
( (c) 70 gm (2) 100 id 
er aig Part of lichi (a kind of plum) is : IMPPCS (Pre) 2011) 
a) aerl 
(c) mesocarp (b) tuberous thalamus 


(a) seed leaves 
131.The edible part of pear is 


(a) endocarp 
(c) aerial 

182. The plant in which seed exists but 
(a) sugarcane (b) groundnut 


(b) seed ferns 
(d) pulpythalam 


i ‘us (RRB ASM 2004) 
fruit doesn't is— : 


(c) almond (d) cycus 
RRB TC/C 
133. The seeds are developed through— L 'C 2005] 
(a) lady saffron (b) ovule (c) ovary (d) pollen sac 
134. The orchid seeds are : 


(a) light and dry 

(c) more larger and heavy 
135.Which of the following vitamin i 

(a) vitamin A  (b) vitaminB 


(b) smaller and Sticky 
(d) None of these 


is used like a hormone : 
(c) vitamin C (d) vitamin D 


Dharkhand PCS (Pre) 2008] 
136. The viviparous sproutness is found in: 
(a) pine - apple (b) rhizophora 
(c) rhizocheonium (a) rhizobium 
137.The species through which potato is associated : ; 
(a) soleneci (b) composity (c) gramini (d) crucipheri 
28.The botanical name of mango is: 
(a) musa sepiantum (b) docus carota 
(c) mensiphera indica (d) None of these 
139. The crops of oil seeds are associated with : ; . 
(a) malvesi (b) crucipheri (c) soleneci (d) composity 
140. The peas plant is : f th 
(a) chai (b) flower (c) bush Dey ioen 


IBPSC (Pre) 1994] 
Scanned by CamScanner 


deficiency of cP Sele (enlarged thyroid Bland) is mai 
(a) Sodium (b) Iodine (c) Cali ainly due iS. 
ieee. am (4) Tron 
~The longest living tree is : [CDs 
(a) eucalyptus (b) sal (c) teak = 
143.To su se ee 
‘following syn AIDS in a young individual Which one oI 
Ng Symptoms is mostly associated with ? Sh nea 
(a) Long Standing jaundice and chronic | oi 
(O) Senet afer Tuc liver disease 
(c) Chronic diarrhoea 
: (d) Severe Persistent headache 
ae ‘~ many chambers are there in heart ? ICDs, 2011) 
a) (b) 4 (c) 6 (d) 8 
145. The saffron is Produced through : ee amt} 
a Speen crocus 4 none . omen 
iestvns 2 one of these TAS (Pre) 2999 
Iscovered peniciline ? : 
(a) Alexander Graham Bell (b) Alexander Fleming 
(c) Christofer Mcdonald (d) Albert Einstein IMPPcs 
147.The clove is a: i 
(a) fruit (b) grown bud (c) dryflower bud (d) seed 
148. The most stable eco-system is— 
(a) Forest (b) Steppe (c) Desert (a) Sea 
[RAS/RTS (Pre) 2008) 
149. Which of the following factor is the most important for the degradation 
of bio-diversity ? 


(a) self-sustained inheritance (b) control of parasites 
(c) devastation of natural habitat (d) insect control [UPPCS 2010] 
150. Which of the following is a man made paddy : 


(a) hordium bulgear (b) tritkel 
(c) zia mez (d) tritium bulgear 
151. Which of the following has maximum protein : ; 
(a) gram (b) pea (c) soabean sy Boo onl 
152. Which of the following fibres, is not the product of plant stem ? 
(a) hemp (b) jute (c) silk o. a a0 


ficial 
153. The medicine of malaria (cincona) has been now replaced by anartific 
icine which is : ais 
(a) ampyciline (b) chloroquinine (c) tetracycline (d) chloromy 


[UPPCS (Pre) 2001 
i to the soil’ 

154.Which one of the following crops supply surplus wie ie 
(a) potato (b) sweet potato (c) sun flower tas (Pe) 1994] 
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is, 
1, () Vitamin B, Pronounced by 
Sy a Dhartig Vitamin p the “of 
fe Oye, 156.The turpentine oil is extracted from : Pre) 2098, @) Vitami 
M, I (a) nettle (b) cycus 2 a M/ B, 
"ea! (C) teak SG 2004 
‘ ae 
57. The opium is extracted from ” (4) pi 
Pa) root (b) stem aes mot the plant 2 ASM 209 
leaf 
li Which of the following (qd) A 
Psa, 58. ig) green house gases causes pollution in Tajm; (Rite re 
} 4) (c) excessive humidity in air (b) ozone ahal ? 2003] 
Yn, 59.The evaporation process occurs in (@) acid rain 
2ny (a) root ¢ [SSC 2009) 
\ (c) leaf ee stem 
) enti 
Ss ire b 
Pr Ody of thy 
) hich of the followi © plant 
‘p9) 160.W! i pas hia lowing hormones of the IRRB TC/cc 2 
calciut phosphate of the blood?” "™™#n bod 903] 
Pp (a) Glucogan oar Y regulates the 
cS 201 () Parathyroid hormone ie Growth hormone 
3 'YTOXi: 
q ee here oxygen is made available aa gi HAS (Pre) 2007] 
? iS ’ 
(a) air (b) water () rates SF th 
¢) sunlight d ? 
Pre) 2099 F (d) soil 
5) 162.Which one of the following pl. IRRB ASN 
Tadation | (a) Paddy and wheat aye ms Capacity of nitrogen Sec 
(c) Gram and other pulsegroup ( 3 ee cs sugarcane mn? 
fe an 
paddy 
‘CS 2010) 163.Through which one of (MPI 
| th : ; PCS (Pre) 200 
associated ? following organism sue ioe: ‘4 
(a) Algae (b) Fern p 
(c) Fungi (d) Lychen 
164. The metallic i i [NDA 2010] 
es no lic ion ae in the chloropyll (chloroplast) is : 
magnesium (c) zinc (a) cob: 
2) 1935) ) cobalt 
165.Biologi ee . [BPSC (pre) 2004) 
= gical catalysts in living organisms are known as 
(a) hormones meas 
20) (0) steroids (b) vitamins 
‘4 ‘l | 166.Towhich (d) enzymes [NDA, 2010] 
cl (a) rn one of the following typesof organism do mushrooms belong? 
a | gae (b) Ferns (c) Fungi (d) Lichens 
ce | : 
[NDA, 2010] 
2000) 197. The r : 
) ae i ie — chloropyll in photosynthesis is : 
5! ae absorb water (b) to absorb sunlight 
ool 0 absorb co, (d) none of these 
) [RRB ASM/GG 2004] 


"ed a 
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by eco? 
169.Which eM ce 

im. th, 

(a) App Bie Setloont (4) transs ion PY 


(b) calcium (c) nitrogen (d) 


. IRRB Ag, 
yellow vein mosaic is M/C 2093) 


, associated with : 
(b) lady finger (c) sugarcane 


(a) xylem (b) cartex 
| ' 179. The water and mineral salts are transported in the plants by— 
(a) xylem (b) phloem —(c) pith (a) cortex 
180-The age of the trees are estimated by: 

(a) their weights (b) their heights 

(c) their elongation of roots 
| (d) counting the number of annual rings 

[UPPCS (Pre) 2000, BPSC (Pre) 201! 

181.Which one of the following plant is utilized in manufacturing the green 

fertilizers in India ? 


Padd 
(a) Wheat (b) Jute (c) Cotton (d) ai 
‘ ven 
182. The protoplasm is the physical base of the life; this concept was gi 
r 
| ( 3) Haksle (6) Malipge _(c) Robert Hooke (4) Past 
a) Ha 


Scanned by CamScanner 


uxsmahboobswardpress.co 
ye & gene thera is likely tg cas 
© xenograft pat 


193 


194 


198 


19¢ 


197 


\ yoursmahbaeawordpress.com 


i ion was propounded by 
peory b) Lamarck (c) Hugo de Vries (4) Haksle 


qe , 
ee) Malthy firstly synthesized by: 
: (b) Hargobind Korana 


s4 ae pNA wer 
y (a) de ries (d) Kelvin [BPSC (Pre) 1999] 
-) HUB ne was firstly used by: 
(c) Crick (d) Johnson 


(word Be (b) Watson 
2 [RRB ASM/GG 2005] 


enetical science as genetics 2 


nounced) the g! 
jgo.who a edad (b) C. Corence 
(a) ie Muller (d) W. Watson [RRB GG 2002] 
() Far omenon of genetic mutation occurs in : 
197.The ae RNA (c) Chromosome(d) ribosome 
(a) DN [RRB TC 2002] 
1 DNA finger print and digonastic is located at: 
138. The er ed (b) Benglore (c) New Delhi (d) Chennai 
(a) Hy: [RRB ASM 2002] 


o or more different characters are controlled by a gene then 


tw 
139. When ent is called : 
(c) polyploidi (4) apomicsis 


he incid 
4 politene (b) pleotropy 
[IAS (Pre) 2002] 
h one of the following is called suicide bag of the cell ? 
(c) nucleosomes (d) golgibody 


190.Whic! v 
” (a) lysosomes (b) ribosomes 
[RRB ASM/GG 2004] 


tance which appears more than 80% in the form of cellular 
nt in the cell is called : 


(b) fat 


191. The subs 
compone 


(a) protein (c) mineral (d) water 


[BPSC (Pre) 1994] 


ar biology is located at : 


f cellular and molecul. 
(d) Hydrabad 


192. The centre 0! 
(a) Jaipur (b) Lucknow (c) New Delhi 
[RRB ASM 2002] 
193.The maximum height that a tea plant can attain in nature is: 
(a) 5 feet (b) 15 feet 
(d) more than 40 feet 


(c) 30 feet 
194. The main work of golgi body is : 
(a) respiration 
(c) to produce gastric juice 
195.Which cellular organelle DNA has ? 
(a) centrioles (b) golgibody (¢) lysosome 


ion 


(b) to begin cell divisi 
[RRB TC 2005] 


(d) secretion 


(d) mitochondria 
[IAS (Pre) 2001] 
ed cell death’ is called : 
tion (d) necrosis 
[IAS (Pre) 2001] 
ral leaves water droplets are seen 
These water droplets accumulate 


1 
96.The cellular and molecular control of ‘progmm 
(a) apoptosis (b) aging (c) degenara 


197, 
pond on the grass and horticultu’ 
though in the early morning. 
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ence 
(a) atmosphere b 
om o vascular zone ‘ ; meee 
iiwoen Water stomat, 
(a) primary Ponstt the goat or sheep beef (muttuny, 9 ‘os, 
tt n); they 2 
(c) tertiary consu ; Nowdar mee 
mer qd) N eonse is 
199. The hydrophyte is a/an ies im 
ve mane animal (b) aqu ny 
anit cas leous 
296 wie int disease (d) rootless pian 
pong oF the following Plant is Xerophytic 2 
ar (b) Peruflower (c) bitter gourd N 
201.Which Of the f ing i vis ca 
‘ollo: i i 
envi e wing is an example of abioti cor poten 
of 
(a) vegetation (b) animal (c) air (d) ay 
1 of the. 
Se 
a yaroponics is associated witha: ~~ “M/C ay 
@) plant growth without soil 
1 F 
(c) relation of sound and air hii iii iis i 
(d) technique of water conservation 
-203.Which o, 


[RRB Asy 
me of the following j /GG 2002 
enersy> Ing is the largest deco: i] 


(a) bacteria (b) protozoa 


'b) mechanical 
(c) shadow i wee 
ich: 


help 


Vailable to grow up in the controlled conditions 
(d) mutation is affected 


[AS (Pre) 1994) 

206.A biogeographic tegion with significant reservoir of biodiversity thatis 

under threat from humans is called as 

(a) bioendangered region 
(c) biodiversity reservoir 
(d) environmentally endangered region 
207. The water pollution in the rivers are measured by : : 

(a) amount of dissolved chlorine (b) amount of dissolved _ 
(c) amount of dissolved nitrogen (d) amount of dissolved oxyg 


(b) biodiversity hotspot 


[NDA 2011] 


[IAS (Pre) 19%] 
208. Which of the following gas doesn't pollute the air ? 90 
(a) CO, (b) CO (c) NO, ( rR TC 


is to? 
209.The main function of the inner bark of a woody agate 
(a) transport minerals and water from the roots to 
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‘. i 57 
qe) trans rom the leaves to the on. 2nd Bas ! 


1) protect the plant from herbivorous other 
« 


A Parts 
i 5 a Of the 
\ which of the following is not the part a — he Plane 
oe 2 Chicle > 
” a) Hy (b) CO () So icle pon ton? 7-201 
t heartbeat for a n, 1 ° QM No 

y rate of hed a Ormal h ; 

m i > (b) 92 on body ig . IRR 4, ams) 
7 if Uttrakhang PC 


at assertion (A) : Liver of the human body = 


CPOs 
digestion of fat. aysa Signif nt role aa 
Reason (R) : Liver produces two Significant fat g; . 
Code: 'Bestive e, 


(a) Both A pate ; are true and A is cor, plained 
b) Both Aan are true but A is not : Ned by R 

cl ) Ais true but R is false Sorrectly explained byR 
(d) Ais false but R is true 


Tectly ex 


313. Under which branch of Science bones are studied > IAs (Pre) 2008) 
~ (a) Orology (b) Osteology (c) Seremology ‘i 
214 Which of the following is studied under Palentology > us 
Bp Bee ©) Plants (c)_ primates ~ (d) fossil< 
215 The study of fishes is called : Ossils 
(a) Kreptology 
(c) Ecuethology 


se0logy 


(b) Sicrotology 
(d) Lapideteriology 


[RRB ASM /c 4G 2004 
216 The study of butter-flys is called : 


(a) ecuethology 


(b) neontology 
(c) lapideteriology 


(d) polinology IRRB ASM/GG 2002] 
217 Which of the following Human organ is affected by the 
of aflatoxin food adulterent ? 


(a) Heart (b) Lungs (c) Kidney (d) Liver 
IBPSC (Pre) 2008] 


consumption 


218 Which of the following is studied under Ornithology ? 


(a) birds (b) mammals (c) bats (d) fishes 
219 Which of the following is studied under Gerentology ? 
(a) children (b) women (c) skin disease (d) old ages 


22) The branch of Biology under which insects are studied is called : 

‘?) mamology  (b) ornithology (c) entamology (d) ecuethology 
2 Alongwith which of the following pidiarties is related ? ee 
3) Bone disease (b) Heart disease (c) Child disease (d) Eye disease 


~Who propounded the theory of Jumping gene ? 
'2) Grager J. Mendel (b) Thoms Hunt 
», (9 Varvra Macilantak (d) Heneric Hertz is associated : 
~ Through which of the following disease Adberd Jener 
fa) dysente, (b) intestine fever [CPO, $1 2003] 
{c) small Pox (d) paralysis 
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General Science 


. She blood circulation was . 
i bout #) 
22 jenti ly explained @ liam Harbe 
The scientist who first! ) Wil 
4. ie ntoniwan Leeuwenhock (a) Ronald Ros [CPO, s1 2003) 


del 

(c) John Gregar Men« : ; 
The first heart transplantation W250) cio, Hafkin 

ah Dr. William Harbe (d) Dr. Christen Banard 
(c) Dr. Louis Pasteur [MPPCS (Pre) 1994) 

i by: 

226. The structure of DNA was firstly re Seater Howking 

(a) Dr. Meghnath Saha (a) Dr. Alexander Flemming 

(c) Watson & Crick [MPPCS (Pre) 1994) 


227. The theory of evolution was propounded by: 
(a) Louis Pasteur 
(c) Gregar Mendel ake 
228. Jaundice causes the infection in: 
(a) Brain (b) Liver 


Aristotle 
(d) Charle's Darwin 


(c) Kidney (d) Spleen 
[SSC CPO (SI) 2009} 
ir i ? 
ich of the following pair is not correct ? 
a vc oechtees — SE edial measures of leprosy 
(6) Jhons E. Shalk — anti oculation ofpolio 
(c) Alexander Flemming — invention of penicillin 


(d) None of these : ERRB ASM 2002] 
230.The father of modern antiseptic surgery 1s : 
(a) Josheph Lister (b) Adberd Jener 
(c) Louis pasteur (d) William Harbe [RRB TC 2003) 
231.The inoculation of rabbies was invented by : 
j (a) Adberd Jener (b) Louis Pasteur 
{ (c) Alexander Flemming (d) None of these 
| 232. The principle of Natural selection was given by : 
(a) Newton (b) Mendel (c) Darwin (d) Archimedes 
[RRB ASM 2002] 
Y 233.The word Histology was firstly used by : 
ae | (a) Mayer (b) Shliden 
{ (c) Robert Hooke (d) T. H. Maman 
| [RRB ASM/GG 2005] 
234. The thickest human skin is of : 
aa Me ‘palm (b) sole (c) neck (d) head 
. Which of the following is secreted through lachrymal gland ? 
(a) sebum (b) m ry 8 : 
; ucous (c) tears (d) sweat 
236. The longest cell of the human body is : 
(a) cells of the hand , 
(c) nerve (b) cells of the leg 
_ cells (d) No th 
The vector of the Japanese encephelyti me of these 
(a) Bacteria (b) Viru yacess 
. (c) Protozoa (d) Fungi 200) 
238. Which of the follow; aie 
re ‘ollowing is an exa: 
: mpl i 
(a) brain (b) blood ple of tissue ? 


(OV Vixen 


24\ atamach 
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Biology 573 
i otic catalyst is called ? 
iving organism biore ‘ d) Enzyme 
239.In living (b) Vitamin (c) Steroid (4) “NDA 2010} 


(a) Hormone 
The first scientist who synthesized gene (chromosome) in the 
be \e 


: Jaboratory— ib Dace 
ie rane & Crick (d) Khorana = ~~ 1999] 
n g yunded by : 
inciple of ‘one gene — one enzyme was Propo’ 
a Niaiben & Crick 3 Soil Khorana 
idel & Tatum largan _— 
242. 1D rome of the following isnecessary for the impulse communication 
in muscular fibre ? — — 


(a) Calcium (b) Iron [NDA 2010] 


243.Who gave Double Helix Model of Oy oll 
 antooe (d) Leeuwenhock 


(c) Watson & Crick 
244.Which of the following instrument measures blood pressure ? 

(a) Spherometer (b) Animometer 

(c) Sphygomanometer (d) Ammeter [BPSC (Pre) 2008] 
245.Which of the following is a sex-linked disease : 

(a) leprosy (b) tuberculosis 

(c) colour blindness (d) leukemia 

man beings is caused by— 


246.Colour blindness in the hw 
(a) the excess alcoholism. (b) defective X-chromosomes 
(c) defective Y-chromosomes (d) the deficiency of vitamin E 


247.Which of the following occurs in Haemophilia ? 
(a) haemolysis (b) blood doesn't clot 


(c) RBC sticks (d) WBC becomes cellular trophic 
248, The technique used to detect the paternal character of the offspring is: 
(a) protein synthesis (b) chromosome counting 


(c) quantitative synthesis of DNA (d) DNA finger printing [IAS 1997] 
249, Lamarckian theory of organic evolution is usually knownas the theory 

of : 

(a) natural selection 

(b) inheritance of acquired characters 

(c) continuity of germplasm (d) descent with change 
250.There is a possibility of contimination in the processed and wrapped 

food stuffs in the newspaper is of— 

(a) Lead (b) Aluminium (c) Iron (d) Magnesium 

[NDA 2010] 

251.The father of the theory of mutation is : 

(a) Mendel (b) Aristole (c) De Vries (d) Darwin 
252.Which of the following is not the residual human organs ? 

(a) necatating screen 

(b) ear drum muscles of the tympanic membrane 

(c) fore flattened teeth (d) appendix [BPSC (Pre) 2004] 
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(a) Haxle (b) Darwin 

(c) Lamarck (d) Hugo de Vries (UPPCS (p, 
254.The metal constituent of chlorophyll is ? ; 7°) 2005) 

(a) iron (b) potassium 

(c) manganese (d) magnesium ND 
255. The life originates from : “20117 

(a) mountains (b) land (c) water (4) air 

IBPSC (Prey 2004) 


6. The vitamin which contains cobalt is : ; ; 
(a) VitaminB, (b) VitaminB, (c) VitaminB, (d) Vitamin i 
[BPsc 12 
re) af 


257. The locomotional organ of the amoeba is : 
(a) Cillia (b) phalasila (c) limb (d) tentecilus 
258. Which of the following is known by the name of green Protozoa - 
(a) Amoeba (b)_Uglina (c) Lishmania (4) Paramishe 
259. Which of the following protozoa is known as a connective ring ae 
plant and animal ? id 
(b) Uglina 


(a) Amoeba : 
(c) Plasomodium (d) Paramisheam 
260.In human body a fluid substance namely antamoeba histolitica is found 


in: 
(a) intestine (b) throat (c) stomach (a) lugns 
261.The protozoa which causes malaria is : 
(a) paramisheam (b) lishmania (c) plasmodium (d) antamoeba 


262.The protozoa which causes dysentry (amoebiasis) is : 
(a) Amoeba (b) Antamoeba (c) Paramisheam(d) Tripanosoma 


263.The protozoa which causes Kala-Azar is : 
(a) antamoeba (b) tripanosoma (c) tricomonas (d) lishmania 


264. The Sleeping Sickness causes— 
(a) tricomonas (b) tripanosoma (c) lishmania (d) plasmodium 


265.A unicellular disease resistant parasitic protozoa found in the human 
intestine is : 


(a) E. Colie (b) E. Histolitica 
(c) E. Gensivalius (d) Tripanosoma 
266.Which one among the following vitamins is necessary for blood 
clotting? 
(a) VitaminA (b) Vitamin D (c) VitaminK (d) VitaminC 


[CDS, 2012] 


267.The substance which is used like a gift item in Japan is : 
(a) ylonema (b) Tathya (c) Euplectela (d) Phironima 

268. bi of the following is known as Venus Flower of Basket ? 

sis - a (b) Uspangia (c) Lecosolinia (d) Euplectela 
pe ame 6 the following blood doesn't exist but respiratory activities 
(a) Cockroach (b) Snail (c) Hydra (d) Kangaro° 
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oursmghboob.wordpress.com 
whieh ont . oa id a Produce aller, eni si 
af er ress gras a (b) fat hen (eae Pollen Brains - 
w) Jpinyamaranth () Alor yeh’) S: 
Which ot the following is also called Jelly-Figh ce 
A fvdra ei (ey — (©) Orilia ‘as 
ere he following, is also know; ’ Matride 
_es which of ¢ N as ‘port, ideam 
sos o Physelia ss (b) ike (©) Orilia ‘Uguese pe War’? 
a he following is known as + . ilia 
_awhich of t e Marine a, 
a Hydra (b) Physelia (c) Ontia me? 
-4 Immortality character is found in : (4) Obilia 
jay Sponge (®): Hydra (c) Snail 


«ns The disease caused by the asccaris in the human Bei (A) Cockroach 
(a) tiniosis (b) sleeping dee 

(c) liver rot (d) asccariasis S 

37. The fossil of Archaeopteryx Tepresents the eviden 

2 (a) birds from reptiles (b) mammals 
(«) reptiles from amphibians (d) mammals 


ce of origin of 

from reptiles 

from birds 

377. How many eyes the snail has ? ICDS, 2012) 

“a1 (b) 2 

278. The disease filaria is caused by— 
(a) asccaris 
(c) plasmodium 


(c) so many (4) no any 
(b) bucheria i 
(d) tinea a 
279.How snails are benifitial to the farmers ? 

(a) by killing or destroying the harmful insects 

(b) by killing or destroying the harmful bacterias 

(c) both of these 

(d) by making empty and porous holes in the soil 


280. The ultimate cause of water movement in a plant stem against gravity 
is 


(a) osmosis (b) transpiration 

(c) photosynthesis (d) diffusion [CDS, 2012] | 
281.Vermicompost is a/an ' 

(a) inorganic fertilizer (b) toxic substance 

(c) organic biofertilizer (d) synthetic fertilizer (CDS, 2012) 
282.In urine which vitamin is to be found ? 

(a) Vitamine A (b) Vitamine B ; 

(c) Vitamine C (d) Vitamine Dand K [CDS sail 
283,Which of the following is also known by the name of Snir 

(a) Loligo (b) Cipia (c) Pila @) 
284.Octopus is a : : 

(a) Jointlimb (b) Soften skin embrane 


rom 
(c) Hemicordet (d) Soften layer OF 45 (Pre) 2005) 


285.The Devil Fish is the name of = 


idi (d) Octopus 
Ci eridl 
( en oT 
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286.The Star Fish is the name of : ; ; 
(a) Asterias (b) Holothuria (c) Antidon @) bi, 


287.The respiration in the fishes are done by— ine 4, 

(a) scales (b) lungs (c) gills (a) te i) 

= 288.The main characteristic of the fishes heart is : al vy 
“ (a) through it only pure blood is passed out 


(b) through it only impure blood is passed out 
(c) through it both pure and impure types of blood are a 
(d) init, there is no blood is to be found d ous 


289.The sea horse is an example of : 
(a) fishes class 
(c) reptiles class 
298.Which of the following is a real fish ? 
(a) cray fish (b) flying fish (c) cuttle fish (A) silver fish 
LUPPCS (Pre 209 


(b) mammals class 
(d) mollusc class 


291.An artificial kidney works on the principle of : 
(a) diffusion (b) osmosis 
(c) dialysis (d) active transportation 
292.Which one among the following nontoxic gases helps in formation 
enzymes which ripen fruit? of 


(a) Acetylene (b) Ethane 


(c) Methane (d) Carbon dioxide ICDs, 2012) 
293.The terrestrial species of Echinodermata are : 

(a) brittle- star (b) starfish (c) sea-lily (d) None of these 
294.The most significant stimulant in the tea leaves is : 

(a) brucine (b) caffeine 

(c) phenylalanine (d) theine 


295.The fishes are assumed to be healthy and more nourishable with 
comparison to another flesh animals because in the fish : 
(a) there exists multi unsaturated acid 
(b) there exists saturated fatty acid 
(c) there exists necessary vitamins 
(d) there exists more carbohydrate and protein [IAS (Pre) 1999] 
296.All living organisms are single celled in their earliest history of life. 
Which of the following is an example of such a cell ? 


(a) Ovum (b) Sperm (c) Spermatocyte (d) Zygote 
297.The larva of the frog is called : 
(a) peupa (b) megot (c) caterpelar (d) tedpol 
298. Which of the following is a cold blooded ? 
(a) fish (b) frog c) lizard d) All of these 
(c) [RAD ASM/GG2001 


299.Which of the following is a despotic animal ? 


(a) penguin (b) whale (c) otter (d) tortoise 
ey = snake which forms the nest is— 

a) en viper (b) King cobra 

(c) Carat (d) Saw Sealed viper [IAS (Pre) 17) 
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ere = 577 
dinosaurs We" 
The ic reptile (b) . 
301-7 Cenozo! ‘bi Mesozoi, 
(a) -ogoic amphibian ‘d iC aves 
He paliozoi (4) Mesozoic reptile 


est living bird is : 


[UPPCs :p, 
302: ol (b) Penguin (c) Ostrich eaaie 
(a) smallest living bird is : (a) Hawk 
ig xiwi (b) Huming bird (c) Ostrich (a 
gightless bird found in the Newzeland is : ) Penguin 
puAN Ostrich —(b) Alvetras(c) Kiwi 
(a) (4) None of these 
4os.The largest ae a ig can run most fastly is IBPSC (Pre) 1995) 
(a) Penguin E (c) Ostrich (@) Amu 
Ochriopterics is the : ISSC Matric 2001) 


(a) most primitive bird of the jurrasic era : 
(b) reptiles of the jurrasic era 
(c) reptiles of the triasic era 
(d) reptiles of the both jurrasic and triasic era [BPs 
307.Where the bird penguin is to be found 2 C (Pre) 1995) 
a (a) Africa ; (b) Latin America 
(c) Antarctica (d) North America 


308.The Pavo Cristeshs is a scientific name of : IGERES 1999) 
(a) tiger (b) frog (c) man (a) peacock 
309.The Dolphin is an example of which of the foll ee 


cies lowing cl ? 
(a) amphibia (b) aves 8 Classes ? 


(c) mammalia (d) pisces 


[BPSC (P1 
. Which of the following is not a mammal ? ee 
(a) fish (b) bat (c) whale (4) None of these 
[RRB TC 2003] 
3u-The largest living mammalia is : 
(a) giraffe (b) camel (c) blue whale (d) man 
[RRB GG 2003] 


¥312.Which of the following has the smallest living cell ? 
(a) bacterium (b) bread mold (c) mycoplasma (d) virus 
YaWhich one of the following is not bio-degradable ? 


(a) Woolen carpet (b) Silver thin foil 

(c) Leather bag (d) Jute bag [CDS 2010] 
314.The heart chambers found in the whale are : 4 

(a) 2 (b) 3 (c) 4 @) [RRB TC 2003] 
315.The total number of bones found in the human i - 5a 

(a) 212 (b) 206 Cae 
316. How many bones are found in the human skull ? an a 

(a) 8 (b) 30 (c) 32 [BPSC (Pre) 1 
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317.The tissue which plays a significant role in the growth almogs ‘ 
, l 


(a) i (b) cartilage Meg 
lar tissue : iB 
A ea bone (d) fiboelastic tissue 
i i lly coexist in the human b 
. How many pairs of ribs usual _ 
mea) 12 (b) 10 () 14 body 
Jest bone of the human body is : [MPPs Pre 155 
it bon : 
ae a les Oe cous ; 
(c) stepis (d) bone of the nose 
human body is : 
320.The longest bone of the a 
(a) a (b) fibula (c) tibia (4) fernuy 
i human body are : 
21.The bones of the leg in the 
» (a) hollow (b) humurus_ = (c) solid (a) Nate oft 
IBPSC (Pre) 1354 


322.In which of the following organs of the human body bone tibia ig tobe 


found ? 
(a) skull (b) leg (c) ankle-bone (d) mouth 
ERRB, ASM/Gc 2004) 
323.The bone of which of the following organ in the human body is the 
longest ? ‘ 
= (a) spinal cord (b) thigh (c) rib cage (d) ankle-bone 
ICPO, St 2003) 
324. The teeth which develop two times in their life cycle of the human beings 
are— 
(a) 4 (b) 12 (c) 20 (d) 28 
[BPSC (Pre) 1994) 


325.Which one among the following statements is correct ? 
(a) All proteins are enzymes (b) All enzymes are proteins 
(c) None of the enzymes (d) None of the proteins is enzyme 


[CDS, 2012] 
326.Which of the following is not a digestive enzyme ? 
(a) pepsin (b) renin (c) insulin (d) amelepsin 
[CPO, $1 2003] 


327. Through which of the following organs maximum nutritional elements 
in the blood are absorbed ? 


(a) mouth (b) large intestine 
(c) small intestine (d) abdomen IRRB, CC 2006] 
328.Which one of the following enzymes is found in the saliva ? 
(a) renin (b) tyline teni d) resin 
ty (c) tenin ( pe 70.2003) 
were one of the following is necessarily needed to digest the food 
stuffs ? 
(a) air ineral 
(b) water (c) enzyme (d) [RRB CC 2003) 


330.Turpentine is obtained from : 
(a) crude petroleum (b) deodar 
(c) pine (d) oak 


Scanned by CamScanner 


¢ following, acid is present in the huma: 


n abdomen ? 
cholo cid (b) hydrochloric act " 
yf we yeu hur 7 (a) picricacia © °°" 
(2) eric [SSC Mat 2002, RRB 
ay 7 , A 
. he following kinds of organisms : RS eae 
onside t 2. Bee _ 3. Bird 
we Bat the above is/are ala: agent /agents ? 
‘nicl 2 onl 
whi d2 only 'Yy 
a) 1309 3 only (d) 1, 2and3 ICSAT, 2012] 
« 1 if ennium Ecosystem Assessment describes the follo: 


athe ies of ecosystem services-provisioning, supporting, regulates 
cé Supporting 
sel Ty eroduction of food and water (b) Control of cl 


\ 7 imate and di 
trient cycling and crop pollination ind disease 


(a) 
my Nraintenance of diversity ICSAT, 2012] 
Sie organ of the human body which collects carbohydrate in the form 
3H- en is: 
of Bi estine (b) stomach (c) pancreas (a) liver 
@ al [SSC Mat 2002] 
isMatch thecslinnne he 0 
1 epidermis A. endothelium 
2, testis tubule B. simple columnar epithelium 
3, glomerulus Sf startified squamous epithelium 
4, pulmonary alveoli D. startified cuboidal epithelium 
E. Simple squamous epithelium 
1 23 3 4 
(a) A B Cc D 
(b) B ic D E 
() Cc D A B 
(d) Cc D A E 
336.The bile is produced through : 
(a) liver (b) stomach (c) pancreas (d) receptor 
[SSC Mat 2002} 
337. The bile is accumulated in : 
(a) bile duct (b) receptor (c) liver (d) spleen 
[SSC Mat 2003] 


338.The bile fluid or pigment which is helpful in fat digestion is actually 
secreted through : 


(a) mucous (b) abdomen —_(c)_ pancreas (d) liver 


339.Which one among the following nutrients is a structural component of 
the cell wall of plants ? 


(a) Manganese (b) Potassium 
() Phosphorus (d) Calcium [NDA, 2012] 
40.The functi 


on of a pacemaker is : 


{@) to regulate the urine formation (b) to regulate digestion [ssc 1999] 
() to start heart beat (d) to start respiration 
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341. Through which of the following organs pressure exerted by the by, 
(blood pressure) in the human body is realized ? loog 
(a) heart (b) veins (c) arteries (a) cells 
F . F A F [SSC Mat 200: 
34? Which one of the following process is a digestive process which o¢, 2] 
in living organisms ? ‘curs 
(a) decomposition of protein into amino acids 
(b) decomposition of glucose into CO, and H,O 
(c) transformation of glucose into glycogen 
(d) transformation of amino acids into protein AS Pre) 095 
343.For a healthy human body the blood pressure (sistolic and dyst cli 


Is: 
(a) 120mm/80 mm (b) 201 mm/110 mm 
(c) 90 mm/60 mm (d) 85 mm/55 mm 
344. The amount of blood in a healthy human body is : 
(a) 10% of the wt. of the human body 
(b) 25% of the wt. of the human body 
(c) 7% of the wt. of the human body 
(d) 5% of the wt. of the human body 
345.The average volume of the blood in an adult is : 
(a) 3-4 litre (b) 4-5 litre (c) 5-6 litre (d) 6-7 litre 
346. Balanced diet should have approximately ? 
(a) 1/5 protein, 3/5 fat and 1/5 carbohydrate 
(b) 3/5 protein, 1/5 fat and 1/5 carbohydrate 
(c) 1/5 protein, 1/5 fat and 3/5 carbohydrate 
(d) 1/2 protein, 1/4 fat and 1/4 carbohydrate INDA, 2012] 


347.While sowing seeds, commonly used fertilizers have : 
(a) nitrates (b) potash (c) phosphorus (d) calcium 


348. The blood purification takes place in : 
(a) lungs (b) heart (c) kidney (d) liver 
. [RRB, TC/CC 2005] 
349. The blood purification process occurring in human body is called : 
(a) dialysis (b) heamolysis (c) osmossis (d) paralysis 
[BPSC (Pre) 2001] 
350. The medicine of epilepsi is extracted from the lichen : 
(a) leconera (b) rosella (c) indocarpon (d) permalia 
[SSC Matric 1999] 
351.In refrigerators, the liquid used as a refrigerant is : 
(a) liquid CO, (b) liquid N, 


(c) liquid N , (d) super-cooled water 
352.Which one among the following statements is correct ? 
(a) All arteries carry oxygenated blood 


(b) All veins carry oxygenated blood 
(c) Except the pulmonary artery, all other arteries carry oxygenated 


blood 
(d) Except the pulmonary vein, all other veins carry oxygenated blood 
[NDA, 2012] 
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Waters. This is actually not 


he! (b) oval epitheli 
ee (a) tongue. ens jo 
jn which RBC forms in the human body is ; S, 2011] 
ee? (&) spleen) ‘liver iets: 
ow 
are cold-blooded animals? IRRB, ASM 2004] 
What nimals with blood without haemoglobin 
(a) * mals who are not ferocious , 
©) 2010) @) ‘Animals whose body temperature remains constant 
rstolic) 4 4 ‘Animals whose pody temperature varies according to the 
b mperature of atmosphere INDA, 2013) 
who was the inventor of blood groups ? 
at Landstinear (b) Livine (c) Vinear (4) Leeuwenhock 
e antigen is a substance which : 
4) decreases the body temperature 
(a) destroyes the harmful bacteria 
16) promotes the formation of antibody 
(d) uses to protect from the poison [IAS (Pre) 1997] 
368.Who detected Rh factor ? 
(a) Leeuwenhock (b) Vinear 
(c) Landstenear (d) Landstenear & Vinear 
359.Sickle-cell anaemia is a disease caused due to the abnormality in 
(a) White blood cells (b) Red blood cells 
1012) (c) Thrombocytes (a) Blood plasma composition 
¥ 3 INDA, 2012] 
afp-The blood group AB is called universal recipient because : 
(a) antibody is found in the blood 
(b) antibody is not found in the blood 
105; (c) blood lacks antigen 
i ‘d) blood lacks both antibody and antigen [TAS (Pre) 1995] 
(d) 
Carbohydrate are stored in plants and animals in the form of 
y" + 
ou (a) cellulose and glucose respectively 
| (py starch and glycogen respectively 
(c) starch and glucose respectively 
19] P (d) cellulose and glycogen respectively NDA, 2012] 
362.Which one among the following statements regarding heart sounds is 
correct ? a 
(a) Heart sounds are caused by the internal blood flow inside the 
heart : 
tside the 
(b) Heart sounds are caused by the external blood flow outside 
heart 
; i f heart valves 
i (c) Heart sounds are caused by opening and closing ©! NDA, 2011] 
(4) Normal sounds are called ‘murmurs 
; 363. The seeds can most suitably preserved in a and wet condition 
(a) cold and dry condition ) co 


dition 
(c) hot and dry condition (d) hot and wensor 
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58: 


the blood group of a man and a woman are AB and B respectj, 
Be ee which one of the following blood group is not possible in the, 
offsprings ? 
(a) 7B (b) B (c) A (a) O pas 1897 
365.If the blood group of a father and a mother are A and O respectiy, ely 
then which one of the following blood group is not possible in their 
children? 


(a) B (b) AB (c) O (a) B ABoro 


HAS (Pre) 1994 1] 
¥%366.The part of the brain in which we feel hunger and satisfaction of the 
food is : 

(a) prosencephalon hemisphere (b) cerebrum 

(c) hypothalmus (d) medulla oblongata 
367.Ceribrum is associated with : : 

(a) liver (b) heart (c) brain (d) nerve 

[RRB Ahmadabad ASM/GG 2004) 

368. The intelligence centre in the human brain is : 

(a) cerebellum (b) cerebrum 
(c) medulla oblongata (d) None of these 
369. The largest part of the human brain is : 
(a) brain stem (b) cerebellum 
(c) Rhomobencephalon (d) mesencephalon [RRB CC 2006) 


370. The cells of the human body which have the lowest reconjugation power 
are: 


(a) braincells (b) nervecells (c) bone cells (d) liver cells 


. [SSC Matric 2001] 
371.The largest cell of the human body is : 

(a) WBC (b) RBC (c) Nerve cell (d) None of these 
372.How many nerve pairs coexist in the human's spinal cord ? 
(a) 12 (b) 13 (c) 31 (d) 33 

[BPSC 2002] 

4 373.The controlling centre of the reflex actions of the human body is located 

at: 


(a) rhomobencephalon (b) cerebellum 
(c) medulla oblongata 


(d) nerve cell [BPSC (Pre) 2002] 
374.A liverwort is : ’ 
(a) a parasite infecting the liver 


(b) a long plant without differentiation of root, stem and leaves 
(c) akind of bacterium infecting the liver 


(d) a plant of flower shape like the human liver 
375.The cell sap is: 


“ vai i i als and some organic substances in the 
icuole 

ries i si f minerals in water absorbed by the plant from 
SOL 


(c) exudate from the cell 


(d) asolution of different organic substance dissolved in the cytoplasm 
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Jant can be bent easily witho in 


rts of z i ut b; ; 

any sn certain parts, like leaf and stem, can be mnie 
oe pililY of 0 the 
ie gene Oa (b) collench 

aw yonchynr a (d) xylem ses 

.) orenchy™ and phloem jn, 2012] 
a” are: 
: \ aryote® ‘vith out well developed nervous system 


an joie 5 lacking a definite nucleus 
Beive plants without vascular systems 
rt) ee that do not produce flowers and fruits 


, : i 

w p' whi ch has a high concentration of sugar doesn't decay; 
Bb a natural anti-oxidant that prevents bacterial attack 
a tt eri cannot survive in an active state in a solution of high 
o) bat otic strength as water is drawn out 8 


renee can't survive in an active state as it is totally deprived of 


rium is: 
herPtlection of herbs in dried form 
) agarden with a collection of medicinal herbs 
den of various collection of herbs 


‘flame of the forest’ refers to : 
‘(a) alady with a flame in her hand found in the forest 


(c) a fire always found in some forests 
(d) the title of a book 
3g1.Which one among the following cell organelles is semi-permeable ? 
(a) Cell membrane (b) Plasma membrane 
(c) Cell wall (da) Nucleus [NDA, 2011] 
382.Which of the following shows a taxonomically closed group ? 
(a) earthworm, ringworm, tapeworm 
(b) silverfish, cuttlefish, starfish 
(c) housefly, dragofly, butterfly 
(d) sea horse, sea anemone, sea urchin 
383. The phlegm which accumulates in the braonchi is to be cleared during 
coughing by : 
(a) stratified squamous epithelium 
(b) stratified columnar ciliated epithelium 
(©) pseudostratified columnar ciliated epithelium 
(d) simple columnar ciliated epithelium 
384. The widely used antibiotic penicillin is produced by : 


(a) an algae (b) a bacterium 
— (c) a fungus (d) none of these 
-Most of the In: Z een 
sects do respiratory activities : , J system 
(a) through their skin (b) through theix or [AS 2007] 


(© through thei ail 
gh their | (d) throus 
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386. Which of the following is not a micronutrient for a plant ? 
(a) Iron (b) Magnesium 
(c) Molybdenum (d) Manganese INDA, 2012) 
387.Grey matter consists of : 
(a) a large number of neurons 
(b) a large number of nerve cell bodies 
(c) a large number of nerve fibres 
(d) neuroglia 
4388.Which of the following compounds found in all living organisms are 
enrich in phosphorus : 
(a) carbohydrates (b) fats 
(c) nucleic acids (d) proteins 
389. Which of the following sugars are components of sugarcane ? 
(a) glucose and fructose (b) glucose and galactose 
(c) glucose and mannose (d) glucose and ribose 
390. Which of the following statements is/are correct? 
1. Ligaments are highly flexible. 
2. Ligaments connect muscles and bones. 
3. Ligaments contain very little matrix. 
Select the correct answer using the code given below : 


Code : 
(a) 1,2and3 (b) 1 and 3 only 
(c) 2 and 3 only (d) lonly [NDA, 2012] 


391.Enzymes involved in the chemical reactions : 
(a) decompose during reactions (b) are used up during reactions 
(c) react more rapidly as reactions progress 
(d) are not used up during reactions 
3392.In the milk, fat content is reduced during : 
(a) winter (b) summer (c) autumn (d) None of these 
® 393. The colour of cow's milk is slightly yellowish due to the presence of : 
(a) xanthophyll (b) riboflavin (c) ribulose (d) carotin 
394.Cell membrane is selectively permeable because 
(a) itis made up of selected organic molecules 
(b) it doesnot allow transport of some substances from region of higher 
concentration to the region of lower concentration 
(c) the movement of organic molecules occurs only at specific 
concentration 
(d) it allows the movement of certain molecules in and out of the cell 
while the movement of other molecules is prevented [NDA, 2012] 


+ 395. Which of the following is the most important for the growth of children 


up to the age of 14: 

(a) protein (b) vitamin (c) fat (d) milk 
396.Roughage, a necessary constituent of the diet consists of largely 

indigestible : 


(a) carbohydrates (cellulose and lignin) and unsaturated fatty acids 
(b) carbohydrates such as cellulose and lignin 

(c) carbohydrates (cellulose and lignin) and semi-cooked meat 

(d) all of these 
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398.In termites, the cellulose of Wood is digested by - (4) premolars 
(a) protozoans y: 


(c) protozoans and bacteria ® bacteria 
(d) cellulose breaking enzyme B amylase i 
399.One of the digestive juice which lacks e; 


‘ nzymes but aids di, tion is - 
(a) bile (b) succus entericus © NO" iS! 
(c) chyme (d) chyle 

400.Prior to absorption, grape i 
Whekne P' Srape sugar is hydrolysed through an enzyme 
(a) lactose (b) maltose (c) sucrose 


(a) None of these 


401.A solution of chlorophyll Pigments looks red in the reflected light 


because of : 


(a) diffraction (b) fluorescence (c) reflection (a) refraction 
402. Like other body cells, the epithelial cells lining the stomach are protein 

in nature, yet the epithelial living is not digested by the powerful 

proteolytic enzyme secreted by the stomach because : 

(a) the excess acidity of the gastric juice destroys this enzyme 

(b) the mucous secreted by mucosa protects against auto digestion 

(c) a rich microflora of bacteria makes the enzyme totally inactive for 

the autodigestion 


(d) both mucous and bacteria give protection against autodigestion 


3%3.Iron which is necessary for the human body is abundantly found in: 


(a) egg (b) green vegetables 
(c) milk (d) cauliflower 
404.Which of the following is the product of a dark reaction of 
photosynthesis? 
(a) ATP (b) NADH, = (&) NADPH, —_(d) Sugar 


405.Some animals have a unique method of bringing oxygen directly to the 
cells; these are : 


(a) spiders (b) scorpions (c) insects (d) flatworms 
Answers 


. 4.(c) 5. (a) 6 (a) 7a) 8 
i a 12. 5 13. (b) 14. (a) 15.(b) 16. 
19. (b) 20. (a) 21. (a) 22. (a) 23.(b) 24 © } 
27. (d) 28. (a) 29. (d) _ @ a. © = 3 

. (c) 36. (c) 37. (c) 38. (c 5 5 
- a 44. ce 45. (b) 46. (d) 47. (b) = a 
51. (c) 52. (a) 53. (d) 54. (c) 55. b Be 
59. (d) 60. (c) 61. (c) 62.(b) 8. (c ae 
67. (a) 68. (b) 69. (d) 70. (a) 71. @) He | 
75. (b) 76. (a) 77. (a) 78. (a) 28, «) a0. 
(d) 82. (b) 83. (c) 84. (a) 85. (a) 86. (0) we 
; (a) 90. (c) 91. (c) 92. (d) 93. (d) 94 (a) : 
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98. 
106. 
114. 
322, 
130. 
138. 
146. 
154, 
162. 
170. 


» (a) 
. (a) 
- (a) 


101. 
109. 
117. 
125. 
133. 
141. 
149. 
157. 
165. 
173. 
181. 
189. 
197. 
205. 
213. 
221. 
229. 
237. 
245. 
253. 
261. 
269. 
277. 
285. 
293. 
301. 
309. 


102. (b) 
110. (a) 
118. (a) 
126. (a) 
134. (a) 
142. (b) 
150. (b) 
158. (d) 
166. (c) 
174. (a) 
182. (a) 
190. (a) 
198. (b) 
206. (c) 
214. (d) 
222. (c) 
230. (a) 
238. (b) 
246. (b) 
254. (d) 
262. (b) 
270. (d) 
278. (b) 
286. (a) 
294. (b) 
302. (c) 
310. (a) 
318. (a) 
326. (c) 
334. (d) 
342. (a) 
350. (d) 
358. (d) 
366. (c) 
374. (b) 
382. (c) 


103. 
111, 
119. 
127. 
135. 
143. 
151, 


159. 


167. 


175. 


183. 


191. 


199. 


207. 


215. 


223. 


231. 
239. 
247. 


255. 


263. 


271. 
279. 
287. 
295. 
303. 
311. 
319. 
327. 
335. 
343. 
351. 
359. 
367. 
375. 
383. 
391. 
399. 
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